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CHAPTER I 
INTRODUCTION 
The purpose of this study is, primarily, to demonstrate 
the feasibility of a relatively new approach to the scaling 
and calibration of items used for assessment procedures in 
the affective domain. The basic procedure involves present-
ing a set of items (in random order) along with a set of 
labeled "bins" (also in random order) using categories of 
interest to the investigator as labels. The categories are 
assumed to represent relatively discriminable points on some 
underlying continuum. The subjects are required to judge as 
to which of the categories the item seems to "belong" and to 
place the item in that bin. In this scaling procedure 
"errors" are expected to occur on the grounds that the 
categories (continuum points) will differ in discriminability 
in accordance with the interval separating them on the under-
lying continuum relative to each item. Therefore, it is 
expected that some subjects will place any given item in one 
bin while others will place that item in one or more other 
bins. The metric in scales constructed from these procedures 
is essentially a function of the degree of confusion, or 
overlap, between items, across categories (Nunnally, 1967; 
Torgerson, 1958). The scaling process involves ordering the 
1 
items and categories " ... in an array such that one finds 
maximum confusion between neighboring pairs, with confusion 
diminishing as one chooses pairs separated by several inter-
"als." (Bruner· and Tagiuri, 1954). 
2 
Woodworth (1938) used this procedure to study agreement 
in the judgements of emotions being expressed in pictures of 
various facial expressions. The six-point scale he developed 
was further studied by Schlosberg (1941) who noticed that 
many of the item distributions seemed to be circular rather 
than linear as had been assumed. That is, most of the items 
showed maximum confusions in the sixth category therefore 
relating the last to the first category. He arranged the 
item distributions around their modes and, working backwards 
and forwards from that point, developed circular scale values 
for the six categories. 
Schlosberg noted that the circular distributions 
implied that at least two dimensions were required to account 
for the relationships among the items. Two-dimensional 
schemes, as frameworks for the description and interpretation 
of various aspects of behavior, have a long history (Allport, 
1961). Recently, Leary (1957) and his associates constructed 
! checklist of adjectives and adjectival ?hrases using a two-
dimensional scheme as its basis. Leary postulated two 
orthogonal dimensions and eight categories which reflected 
aspects of interpersonal behavior and were considered to be 
"blends" of the orthogonal poles of the two basic axes. 
3" 
sixteen adjectives were selected for each of the categories 
so as to form a cumulative scale for that aspect of behavior. 
The resulting scales can be considered order-factors in terms 
of Guttman's (1954) radex model; with the order being deter-
mined by the amount of shared variance between any pair of 
the eight scales. 
Leary presented some autocorrelations among his scales 
which gave evidence that tpey do, indeed, follow the postu-
lated circular order; and other evidence is available (see 
Chapter II) which supports his scheme. However, as is the 
usual case, the analyses are carried out at the level of the 
scale scores rather than at the item level. Notably, how-
ever, two recent analyses, at the item level, of two exten-
sively used personality test batteries (Guilford's and 
Cattell's) have shown clearly that item assignment to scales 
by the typically used procedures is extremely unstable 
(Eysenck and Eysenck, 1969; Sells et al., 1970). 
This study was devised to demonstrate that Woodworth's 
acaling procedure could be used to calibrate and scale items. 
Using the items from Leary's checklist, and his categories, 
it can be predicted that at least most of the frequency dis-
tributions will be circular. We can examine the distribu-
tion~ by comparing them to some model curve (e.~., the 
normal curve). Given the closed nature of a circular distri-
bution we can examine the interval widths of the categories 
without being troubled by the indeterminate length of the 
end categories (Guilford, 1954). The items will be given 
weighted scale values using the obtained frequencies for 
weights and polar coordinates for the scale midpoint values 
(Ross, 1938). The resulting item placements on the circle 
\ 
will be compared to the item placements used by Leary. 
Implications of this procedure for the construction of 
assessment batteries in the study of personality will be 
discussed. 
CHAPTER II 
REVIEW OF THE LITERATURE 
The most common methods (there are many variants) used 
for scaling psychological variables are the confusion methods 
(Dawes, 1972; Nunnally, 1967). They all " . rely on con-
fusion between the stimuli, confusion in that the stimuli 
used are neither perfectly discriminable nor, perfectly 
indiscriminable." (Dawes, 1972, p. 5). One of the most 
commonly used of these methods is that of the just noticeable 
difference. Another example of this group of methods is 
Thurstone's development of the scaling of discriminal disper-
sions as based on his Law of Comparative .Judgement (Torgerson, 
1958). While all these methods make various simplifying 
assumptions for the specific model under consideration, all 
of them have one assumption in common: that the psychologi-
cal variable assumed to mediate between the stimuli and"the 
responses to them follows a linear, unidimensional continuum 
(Bock and Jones, 1968). This is the basic assumption made by 
Woodworth in his development of a scale for the judgements 
of emotional facial expressions (Woodworth, 1938). 
The Woodworth Scalinq Procedure 
Woodworth argued that low percents of agreement, in the 
judgements as to whic~ emotions were being expressed in a 
5 
6 
series of posed facial expressions, was due to the fact that 
the judgements had been simply classified as right or wrong; 
what was required was a scale to measure how far wrong an 
error might be. Woodworth developed his scale using Feleky's 
published data on judgements by 100 subjects over 86 posed 
pictures. The order was ,_ •. adjusted so as to mak~ the 
frequencies run a regular course in both vertical and hori-
zontal lines, with more overlap between adjacent than non-
~djacent columns and rows . . . to give the maximum correla-
tion between pose and judgement." The adjusted order re-
sulted in a six-step scale of emotional expression where the 
judgement was very seldom displaced by more than one step. 
The six-step continuum was: (1} Love, Happiness, Mirth; 
{2) Surprise; (3} Fear, Suffering; (4) Anger, Determination; 
(5) Disgust; and (6} Contempt. 
Subsequent work, however, has shown that the continuum 
developed by l'loodworth is a circular one, not linear. 
Woodworth's associate, Harold Schlosberg, was the first to 
notice this circulinearity (Schlosberg, 1941). He used 
Woodworth's six-point scale to study judgements of emotional 
expressions in a different set of pictures--the Frois-
Wittmann series. He used 45 subjects, asking them to sort 
the 72 pictures into bins labeled with the names of the scale 
divisions. Each subject sorted the pictures three times. In 
~tudying the resulting frequency distributions for each of 
the pictures he noted that on the basis of the principle of 
confusions, the sixth or last step (Contempt), was more 
closely related to the first step (Love) than to the other 
steps of the scale. He argued that this implied that the 
scale was circular rather than linear. This circularity 
prevented him from obtaining a scale value for each picture 
by simply numbering the steps, multiplying that value by the 
frequency, and then averaging. Rather, he first located the 
mode for each distribution, assigned the value of 0 to it, 
and, working both ways around the circle, assigned numbers 
of +1, +2, +3 and -1, -2, -3 to the other steps. These 
values were then multiplied by the frequencies and averaged 
to obtain the scale position for each picture. Schlosberg 
analogized his results to those obtained from the color 
spectrum where the two dimensions of red-green and yellow-
blue determine the familiar color wheel. The two dimensions 
determining his circular scale were named by him as 
Unpleasantness-Pleasantness ahd Attention-Rejection. He 
pointed out that the scaling procedure forces the subjects 
to ignore intensity of emotion (analogous to saturation in 
the color wheel) in their judgements resulting in placement 
around the circumference of the circle rather than over the 
surface as might be more appropriate. 
Schlosberg later devised an ingenious test of the 
validity of the scale values derived by the procedure just 
described (Schlosberg, 1952). He had his subjects sort the 
pictures used in the earlier study along a 9-point r~ting'--
7 
scale anchored at one end by Unpleasantness and at the other 
by Pleasantness. Then the subjects were given a duplicate 
set of the pictures to sort on a second 9-point rating scale 
for the dimension of Attention-Rejection. He then set the 
two dimensions orthogonal to each other and plotted each 
of the pictures using the P-U values on the ordinate and the 
A-R values on the abscissa. The resulting scatterplot was 
then mounted on a large 360° protractor with its center at 
the midpoint of the orthogonal axes. The angular value of 
the placement of each picture was then read off the protrac-
tor. This value could be converted to a value comparable to 
the original scale values by dividing by 60, given the six 
steps of the original scale. In three separate experiments 
8 
he found correlations, between the scale values obtained by 
the two methods, of .94, .92, and .96. Surely, a most remark-
able result. 
In a third study Schlosberg (1954) presented data to 
support a three-dimensional model, adding the dimension Level 
of Activation (Sleep-Tension). The pictures were scaled in 
this study with three 9-point rating scales; and the results 
were found to be analogous to the Munsell color solid . 
. Abelson and Sermat (1962) studied this model using a 
multidimensional scaling procedure (Torgerson, 1958). The 
photographs were presented to the subjects in pairs and each 
subject was to state, on a scale of from 1 to 9, how much the 
photographs in each pair seemed to differ. The interstimulus 
9 
differences were found to be accounted for by five dimen-
sions; however, the first two accounted for 73% of the 
variance. In addition, they calculated multiple R's for each 
of the three Schlosberg dimensions and the first three dimen-
sions of their multidimensional scaling solution. The R's 
were: for P-U, .96; for A-R, .98; and for T-S, .96. 
Thus Schlosberg, in several separate scalings of his 
stimuli, confirmed his original circular scaling results; 
and Abelson and Sermat using similarity estimates in a multi-
dimensional procedure reconfirmed Schlosberg's scaling 
results. As Hake (1966) has noted: "This is an outstanding 
result. . II TWo other independent studies can also be 
cited in support of Schlosberg's findings: a cross-cultural 
study replicated Schlosberg's three-dimensional scaling of 
emotional expression with 15 village and 15 Athenian Greeks 
(Triandis and Lambert, 1958); and, using semantic differential 
judgements of facial expressions, osgood (1962) also confirm-
ed Schlosberg's three-dimensional solution. 
TWo Basic Dimensions 
The two-dimensional scheme devised by Schlosberg to 
account for the circularity of the frequency distributions 
he was studying has had a long; venerable history, in the 
. 
study of personality, dating back to the ancient Greeks 
(Allport, 1961). Hippocrates theorized that the (assumed) 
four basic humors of the body--black bile, blood, yellow 
bile, and phlegm--would, in proper balance, determine the 
r 
10 
healthy, well-balanced personality. Enduring imbalance would 
determine one of four different types of temperament: re-
spectively, melancholic, sanguine, choleric, and phlegmatic. 
The theory was adopted by Aristotle and promulgated through 
the influence of the Roman physician, Galen. ''Among psycho-
logical writers who have made extensive use of the fourfold 
division of temperament are Kant, Wundt, Hoffding, Herbart, 
kulpe, Ebbinghaus, Klages, Pavlo~" (Allport, 1961, p. 39). 
Allport criticizes the scheme for " ... failing to cover 
individuality of pattern. Our phlegmatic friends ... have 
choleric moments and our sanguine friends may show threads 
of melancholy." (Allport, 1961, p. 39). 
However, treating the categories as mutually exclusive 
is not a necessary consequence of the scheme. Eysenck (1970) 
has pointed out that Wundt was the first to change the system 
from being one of mutually exclusive categories to a quanti-
tative, two-dimensional scheme. The two dimensions were 
labeled Strength of Feelings and Speed of Chan~e of Feelings 
and were considered to be independent of, or orthogonal to, 
each other. The four character types were then considered 
to lay in the resultina four quadrants and to be "blends" of 
the orthogonal poles of the two dimensions. For example, 
the choleric temperament was considered to be determined by 
strong affects and a high rate of change. The "blends" could 
vary in degree, of course. 
Allport's list of psychological writers can be extended 
11 
by adding to it some of the modern theorists who have advo-
cated two-dimensional schemes similar to Wundt's. They are 
presented in Table 2.1 to facilitate comparison. Detailed 
comparison of these conceptualizations does not seem to be 
necessary here as many reviews have be~n published comparing 
them and the empirical studies on which they are based 
(Adams, 1964; Carson, 1969; Carter, 1954; Coan, 1966; Foa, 
1961; Goldin, 1969; Kerckhoff, 1972; Longabaugh, 1966; Lorr 
and McNair, 1963; Maccoby and Masters, 1970; Peterson, 1961; 
Rinn, 1965; Schaefer, 1971; Stern, 1970; Wiggins, 1968). 
Coan (1966), for example, has written: 
Undoubtedly the most thoroughly documented finding 
of multivariate research .•. is that it is necessary 
to distinguish at least two basic dimensions of child-
rearing behavior--a dimension of acceptance vs. rejection 
or love vs. hostility and a dimension of control ... 
these two-dimensions are essentially independent of each 
other. 
Goldin's review (1969) discussed 59 studies which could 
be classified in terms of this two-dimensional model: Al-
though Coan and Goldin restricted their reviews to parent 
behavior, others have focused on other aspects of psycholog-
ical functioning: Carter's (1954) review examined the liter-
ature on small group studies; Kerckhoff (1972) studied the 
literature on husband-wife interactions; Stern (1970) focused 
on inventories for self-description; Peterson (1961) was 
concerned with ratings of the problem-behavior of children; 
and Lorr and McNair (1963) were working with ratings of 
neurotic and psychotic behaviors. 
12 
TABLE 2.1 
The Dimensional Labels of Some Two-dimensional Schemes 
Advocated by Recent Psychological l'7riters 
Author Dimension 1 Dimension 2 
Symonds (1939) Dominance- Acceptance-
Submission Rejection 
Maslow (1942) Self-esteem Security-
Insecurity 
Stagner (1948) Excitement- Pleasant-
Depression Unpleasant 
Duffy (1949) Activity Approach-
Withdrawal 
Eysenck (1953) Neuroticism Introversion 
(Ego Strength) Extraversion 
Parsons 
& Bales (1955) Instrumental Expressive 
Leary (1957) Dominance- Love-
Submission Hostility 
Straus (1964) Pm-rer Support 
Brown (1965) Dominance- Solidarity 
Submission (Affection) 
r r 
13 
Wiggins (1968) summarizes the situation most succinctly: 
The reader of this considerable body of recent 
research is struck by several areas of apparent agree-
ment. Despite substantial differences in universes of 
content, populations studied, media of observation, and 
test construction procedures, there are remarkable 
"convergences" in the conceptions underlying the var-
iables employed and the structural relations found to 
obtain among them. . . • These convergences are even 
more remarkable in view of the relative isolation and 
independence under which several of the parallel systems 
appear to have been developed. 
It should be noted that cross-cultural studies also 
testify to the ubiquitous nature of these basic dimensions. 
For example, Zelditch (1955) reviewed the data in the Human 
Relations Files and concluded that in all but a very few 
societies the Instrumental and Expressive dimensions differ-
entiate male-female roles. His conclusion has found support 
in the recent field studies of six cultures by the Whitings 
and their associates (Whiting and Whiting, 1975). Peterson 
and Migliorno (1967) find the same factor structure in rat-
ings of maternal behavior from interviews with both American 
and Sicilian mothers. Their finding has been replicated in 
Belgium using Schaefer's Parent Behavior Inventory (Renson, 
Schaefer, and Levy, 1968). And Triandis (1972) has summa-
rized several studies which compare the structures of social 
behavior and role perceptions between rural and urban Greeks 
and American populations. He concludes: " ... solidarity 
and dominance are the two basic dimensions of social inter-
action." 
It should also be mentioned that several authors, like 
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Schlosberg, have proposed that a third dimension be added to 
the familiar two-dimensional structure. For example, Schaefer 
(1971) has recently extended his original two-dimensional 
model to three dimensions. Lorr and McNair (1963), Becker 
(1964), and Stern (1970) are further examples. The issues 
of the third dimension raises complications which will be 
discussed below. 
TWo-dimensional Coordinate Systems 
As noted above, Schlosberg pointed out that the circu-
lar scale he had developed implied that at least two dimen-
sions were required to account for the frequency distribu-
tions he had been studying. He also noted that the scale 
scores could be plotted on a two-dimensional coordinate 
system. In his review of the resurgence of interest in two-
dimensional schemes, Straus (1964, p. 318) has stated: 
In both prescientific thought and modern social 
psychology, the two variables .•. appear and re-
appear .... What is new is the empirical discovery 
that these two variables emerge as first-order factors 
in analyses of many types of interactional and person-
ality data and especially in their use in a two-dimen-
sional system. 
Such two-dimensional plotting has been common practice in 
factor analytic work (e.~., Baggaley, 1964). The coordi-
nates of any point represent one of the variables' loadings 
on the two factors which are used as the reference axes. 
each point is the end of a vector from the origin of the 
Aystem. The cosine between any t~o of the vectors, or 
between the vector and the factors reflects their correlation 
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or shared variance. Baggaley points out that most variables 
in psychology are factorially complex in that they generally 
plot so as to '' •.• fall rather centrally within the four 
quadrants .•. " (p. 141). He also notes, 11 ••• the two-
space containing the test vectors is a circle • . . by 
definition, no test can have a communality exceeding unity." 
(p. 144). 
Eysenck and Eysenck (1969) have discussed the two-
dimensional plotting of variables: 
Within the wundtian system we can adopt one or 
other of two methods of allocating a given person to 
his appropriate space in this two-dimensional diagram. 
The first and most obvious one is through the use of 
Cartesian coordinates. t4e can subdivide our two dimen-
sions into a number of equal steps starting perhaps 
with zero at the origin. • • . 
An alternative method of representation ... 
makes use of the system of polar coordinates . . . each 
point within the circle is joined to the origin by a 
line ...• The length of this line is one of the two 
variables needed to specify exactly the position of each 
point, the other is the angle the line •.• forms with 
the base .••• Mathematically, of course, polar coordi-
nates and Cartesian coordinates are equivalent, but 
they both have their advantages and disadvantages. 
Several authors have used the rectangular coordinate 
system. Rao (1965), in discussing classification procedures 
for multivariate observations, recommended taking the first 
two principal components .for the orthogonal axes and plotting 
the subjects' scores into that system. Dunteman (1967). in 
his discussion of this procedure, notes that. "If .•. the 
first two components account for 80 or 90 percent of the 
test variation then for all practical purposes the config-
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uration in the principal components space is extremely close 
to the configuration in the original test space." (p. 858). 
He adds that we can expect to find a circular, bivariate 
distribution if the two latent roots are approximat~ly equal. 
Welsh (1965) has proposed a similar scheme for classi-
fying people on the basis of MMPI data. He had developed 
two scales to measure the two, frequently found, basic 
factors of the MMPI (labeled by him as A and R). He proposed 
that the two scales be employed conjointly to form a grid of 
nine categories ("novants"). That is, the two-dimensional 
space is trisected on both dimensions resulting in a 9-space 
grid. Placement in one of the novants is obtained by plot-
ting a subject•s scores on each of the scales. 
Overall and Klett (1972) have proposed a similar scheme 
for use of their Behavioral Problem Rating Scales (BPRS): 
The first two principal components of symptom 
profile pattern provide the basis for a maximally 
powerful model useful for the examination of differences 
in multivariate profile patterns and for classification 
of patients. The two linear functions define coordinate 
axes in a two-dimensional plane ..•. Using these two 
derived scores as coordinate values, the patient can be 
located at a point in a classification diagram. In the 
two-dimensional model, nine tentative classification 
regions were delineated by partitioning the space one-
hal£ standard deviation above and below the mean for each 
principal component function. This yielded eight differ-
entiated patterns corresponding to the eight extreme 
regions, plus one central undifferentiated category. 
These authors conducted parallel empirical studies, in Ameri-
ca and several European countries, on the use of their model 
and found that " .•. substantial numbers of actual patients 
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were found to fall into each of the regions .... The nine 
mean vectors . . . tend to spread symmetrically across the 
space." In fact, the points formed an almost perfect circle. 
Kerckhoff (1972), studying interaction among young 
married couples, developed a similar scheme for his analysis. 
conversations b~tween the couples were tape recorded and each 
discussion was coded to measure the dimensions of Control and 
cohesion, providing a 9-category system through the cross-
classification of three points (positive, neutral, and nega-
tive) on each dimension. They also noted that none of the 
cells were found to be empty. 
These approaches, focusing as they do on classification, 
emphasize separation of points in the space; the distance 
between the points. Most of the authors, studying the rela-
tionships among test items or scales rather than people, 
have emphasized the similarity between the variables. 
Kassebaum, Couch, and Slater (1959) set the two commonly 
found factors of the MMPI into a two-dimensional coordinate 
system and plotted the loadings of all the variables on the 
two factors. They noticed that many of the variables clus-
tered, in each of the four quadrants, at close to a 45° angle 
from the orthogonal poles. They preceded to interpret, not 
only the orthogonal dimensions, but also the oblique dimen-
sions found by these clusters (which they termed "fusion 
factors" to emphasize the notion of their being "blends" of 
the respective orthogonal poles). They point out that 
interpretation of these fusion factors involves, not only 
the scales falling toward the extremes of the clusters, but 
also the relationships to the poles of the two original 
orthogonal dimensions. For example, one pole of one fusion 
factor is labeled Impulsivity and is considered to be a 
"blend" of one pole of the Ego-strength dimension--Ego-
weakness, and of one pole of the Introversion dimension--
Extroversion. These authors state that there are 
. two advantages not realized by either stan-
dard orthogonal or oblique solutions. 
The first is conceptual clarity. A better under-
standing of the nature of the fixed position factors is 
produced when they are examined in relation to other 
dimensions in the factor space .•.. 
The second ... is the increased probability of 
a continuity of studies. The arbitrary placing of axes 
according to the simple structure criterion maximizes 
apparent diversity of findings if fusion positions are 
not also interpreted. This diversity is often due to 
such accidents as the selection of variables to be 
included in the analysis. 
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As an example, these authors point out that Goldman-Eisler's 
(1953) two-factor solution of her rating scales were very 
similar to their fusion factors and represented a 45° rota-
tion of Eysenck's two basic dimensions. Diamond (1957) has 
made a similar point about Stagner's two dimensions: that 
they were, basically, a 45° rotation of Wundt's original 
primary reference axes. 
Kassebaum, Couch, and Slater's results have been 
replicated by Corah (1964}. They were also confirmed by 
Wiggins (1962). He developed scales for Deviant False and 
Deviant True responding to the ~~PI and plotted the 
correlations of the MMPI basic scales to these two dimen-
sions. He stated, "The most interesting feature of the 
8catter-plot is that the scales falling within each of the 
four quadrants have a definite logical relation to one 
another. Scales falling near the 45° vector are about 
equally influenced by both Deviant True and Deviant False 
tendencies." 
The implication of these results is that there is an 
infinity of such possible rotations in the space defined 
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by the two dimesions and, therefore, an infinity of possible 
labels for the dimensional poles. Which dimensions will be 
observed in any given analysis will depend on the inter-
correlations among the variables sampled from that space. 
The basic scheme has been diagramed by Eysenck (1970) 
and is presented in Figure 2.1. The structure is circular; 
and the principle on which it is based has been stated 
clearly by Eysenck: "The traits in the outer circle are 
related to each other •.. the closer together they are, 
the higher is the correlation between them (in technical 
terms we are concerned with their scaler products)" 
(Broadhurst and Eysenck, 1965 ). This structure has been 
termed a circumplex by Guttman (1954). He calls the 
principle on which it is based the law of neighboring: and 
he has presented a theory of order factors (as opposed to 
common factors) based on it. 
EI.~OTICW~l 
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Galen-Wundt Theory of Personality Structure 
(Eysenck, 1970, p. 173) 
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· The circumplex 
- Guttman first presented his formal model in a chapter 
entitled "A New Approach to Factor Analysis: The Radex" 
(Guttman, 1954). Early in the chapter he presents an over-
view of the material: 
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Two distinct notions are involved in a radex. One is 
that of a difference in kind between tests, and the other 
is that of a difference 1n degree . . . a radex is at 
least a doubly-ordered system. . . . 
Within all tests of the same kind, say numerical 
ability, differences will be in degree ... of their 
complexity. Such a set of variables will be called a 
simplex .... The tests can be arranged in a simple 
rank order from least complex to most complex. 
Correspondingly, all tests of the same degree of 
complexity will differ among themselves only in the 
kind of ability they define. We shall postulate a law 
of order here too, but one which is not "least" to "most" 
in any sense •.. namely, a circular order. A set of 
variables obeying such a law will be called a circumplex, 
to designate a circular order of complexity .... 
In the more general case, tests can differ among 
themselves simultaneously both in degree and in kind of 
complexity, and the general structure here is the 
radex . • • (pp. 260-61). 
Guttman presents a model for the development of a 
circumplex of correlations. The model is, of course, an 
ideal case of the perfect, uniform, equally-spaced circum-
plex. He begins with n ~ 5 tests or scales which do have a 
circular order determined by 5 "elementary components." 
Concretely, the components might be scale items, elementary 
to their scales or tests. More abstractly, they might be 
some common element between items, some common aspect of the 
elementary units. Each test is assumed to consist, at least, 
of an equal number of the components. (In the example 
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below, the number of components ism= 3.) The components 
are assumed to be uncorrelated and additive. The tests in 
the example are numbered but it is clearly arbitrary as to 
where we begin to number them. The tests are composed of 
one unique component and two components which they have in 
common with two of the other tests. The following structure 
results: 
t2i = c2i + c3i + c4i 
t3i = c3i + c4i + CSi 
t4i = eli + c4i + CSi 
t5i = eli + c2i + CSi 
He reformulates the structure, for the general case, in 
following equation: 
t .. = J~ J ,~ J m,~ fc .. +c . +l . + ... +c . + . J1 c 1 . +c 2 . . .. +c . + 1 . + ( c . . + . . . +c . ) ~ ~ J-n m- ,~ J1 n1 (j~n-m+l) (j >n-m+l) 
Assuming: 
r = 0 (p ~ q) , 
cp 
(]2 = (]2 = = (]2 = a2, 
cl c2 en 
and, 
m .::. n/2; 
, then 
r~ k - j 'T\ rjk = n-k+j m 0 < k - j < n - m n - ~ < k - j < n. 
(2.1) 
the 
( 2. 2) 
( 2. 3) 
( 2. 4) 
( 2. 5) 
( 2. 6) 
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The assumption (2.5) is necessary to limit the number of 
zero correlations which are to be expected in actual prac-
tice. 
As can be seen, the correlations are primarily a 
function of the number of tests (n) and the number of compo-
nents (m). Guttman presents an example of the correlation 
matrix which results when n = 6 and m = 4 (Table 2.2). 
That the matrix is a circumplex is evident upon in-
spection of the fact that the largest correlations are next 
to the main diagonal, decline, and then rise again toward 
the upper-right and lower-left corners. That the circumplex 
is perfect is shown by the values of unity in the main diag-
onal. Equal-spacing within the circumplex is seen in the 
equality of the values along each diagonal parallel to the 
main diagonal and by the fact that the column totals are all 
equal. Guttman notes (p. 328): "Each row of the table has 
the same entries as the preceding row, but moved, one space 
to the right, the end one moving to the beginning. Techni-
cally, such a matrix is called a circulant." He also notes 
2 that unequal spacing occurs whenever two oc are unequal; and 
p 
he defines, for practical purposes, a quasi-circumplex as a 
perfect circumplex plus deviations (error) . 
Degerman (1972) , in a discussion of the geometric 
representation of some simple structures, makes a distinc-
tion between "natural" and "derived" circumplices. Natural 
circumplices are found in domains where variation appears to 
TABLE 2.2 
The Intercorre1ations for an Equally-spaced, Uniform 
Perfect, Additive Circump1ex, m = 6, m = 4 
Test tl t2 t3 t4 t5 t6 
t1 1.00 .75 .50 .25 .50 .75 
t2 
.75 1.00 .75 .50 .25 .50 
t3 
.50 .75 1.00 .75 .50 .25 
t4 
.25 .50 .75 1.00 . 7 5 .50 
t5 
.50 .25 .50 .75 1. 00 .75 
t6 
.75 .50 .25 .50 .75 1.00 
Total 3.75 3.75 3.75 3.75 3.75 3.75 
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be continuous and, forms a circular structure reflecting 
qualitative differences. Examples would be the color circle 
(Wish and Carroll, 1974) and pitch (Shepard, 1964). Another 
example is Schlosberg's studies of facial emotional expres-
sions, discussed above. Solomon (1960) has pointed out 
that circulant matrices are common in serial correlation 
studies in econometrics. 
Guttman's model is, of course, a derived circumplex. 
The elementary components and their postulated relationships, 
used to derive the circurnplex matrix of intercorrelations, 
are related to Guttman's theory of facet design (Guttman, 
1958). This approach is not relevant to the specific purpose 
ol this study. !t is only necessary to point out that Foa 
(1965) and Rinn (1965) have both used facet design in their 
studies of interpersonal behavior. Summaries of the approach 
can be found in Wiggins (1973) and in Runkel and McGrath 
(1972). The latter authors note that a good introduction to 
the logic of facets but expressed with the concepts of sets 
e~n be found in Kerlinger (1973). 
A different approach to the theoretical derivation of 
A circumplex can be found in the work of Leary and his 
~ssociates (Leary, 1957) which will be presented in more 
detail below. 
Empirical Circumplices 
The circumplex is, as has been mentioned, a two-dimen-
Sional structure. The studies reported in this section, 
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then, continue to document the ubiquity of two-dimensional 
solutions considered to be, at least, adequate to account 
for the interrelationships among the variables. What is new 
here is that a circular orderinq among the variables.is 
made explicit. One of the most striking aspects of this 
review is the consistency with which the circumplical order 
appears in many independently conceived studies from, it 
seems, practically every domain of psychological assessment 
under conditions of different procedures, populations, 
instruments, variables, modes of analysis, etc. It is so 
striking that everyone who has published studies in this 
area recently has seen fit to comment upon it. Indeed as 
shall be shown, several reviewers have taken the trouble to 
diagram the comparability of the circumplical structures 
across several studies. 
Guttman (1954), in his original exposition of the 
circumplex, reported on an analysis of some intercorrelations 
among various tests of mental ability originally reported on 
by Thurstone in his factorial studies of intelligence 
(Thurstone, 1941). The pattern of the intercorrelation 
matrix is clearly that of a quasi-circurnplex. As Guttman 
summarizes his analysis: "The circle of human mental abili-
ties ... runs then, from nonrigidity of thought, through 
verbal, numerical, and geometrical ability in turn, winding 
back again at nonrigidity of thought" (p. 333). He also 
reports similar results for the Wechsler-Bellevue Intelli-
gence Scales: " .. Thinking ability, verbal, numerical, 
geometrical and back again." (p. 336}. These studies 
are also reported on in a reanalysis of several published 
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tables (Guttman, 1957}. Schlesinger and Guttman (1969} have 
also used Smallest Space Analysis, a nonmetric, multidimen-
sional scaling procedure (Guttman, 1968}, to analyze a table 
of intercorrelations on a battery of intelligence tests 
administered to a German, high school population (Hoger, 
1964}. The ordered structure of three factors (Verbal, 
Numerical, Figural, and back to Verbal} was also recovered 
from this data. Quite recently, Mukherjee (1975} factor 
analyzed the correlation matrix of the standardization group 
for the Wechsler Preschool and Primary Scale of Intelligence 
(WPPSI} . Two factors were found to give patterns of loadings 
which were similar for three different age groups between 4 
and 6 l/2 years. The data were also analysed for the circum-
plex structure using a likelihood ratio test. The results 
supported the postulated order of the tests. The arrangement 
was circular and similar to Guttman's findings: Comprehen-
sion, Geometrical, Arithmetical, Verbal, and back to Compre-
hension. 
In what looks to be a completely independent analysis, 
Varella (1969) examined the factor loadings of the categories 
of Guilford's (1967} three-dimensional Structure-of-Intellect 
model. He found that the end categories of the Operations 
dimension (Evaluation and Cognition} were more cloSely 
28 
related to each other than to the other categories and that 
the categories of this dimension were ordered on a circle. 
He also gives evidence that the Product dimension may also 
be circular with Units related to Implications at the other 
end of the dimension. 
In the area of vocational interest inventories, Cole 
and Hanson (1971) and Cole (1973) examined the structures of 
four different (and differently constructed) inventories for 
both men and women. A principal components procedure led to 
a finding of a similar circular order for the scales of each 
inventory for both sexes. The inventories used were the 
familiar Strong, Kuder, Holland and ACT inventories. 
Cronbach (1970) has also pointed out the circular order for 
~e scales in interest inventory data: "Most mapping at-
tempts find that traits can best be displayed on [the 
surface] of a globe, with a more or less continuous transi-
tion from one type of behavior to another." (p. 463). 
Guttman (1954; 1957) has also examined some correlation 
matrices for the MMPI and found that he could extract two 
circumplices from the data. The studies used only some of 
the 9 basic scales and included some of the research scales. 
Schaefer (1961) has also reported an analysis of MMPI corre-
lation matrices (using just the 9 basic scales as published 
by Williams and Lawrence, 1954). He found a circumplical 
order for the scales. Slater (1962) has co~nented that, 
"Schaefer's circumplex organization of MMPI variables is 
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almost parallel to the Kassebaum, Couch and Slater two-
dimensional [fusion factor] model II This model has 
been referred to above, in the section on two-dimensional 
!ltudies. 
Schaefer has been one of the most active advocates for 
~e use of a circumplex model. He had been studying ratings 
of maternal behavior based on observations of mother-child 
interaction and on interviews with the mothers. The data 
were originally obtained as part of the Berkeley Growth 
Study (Jones and Bayley, 1941). He had three judges rate 
the 56 mothers on 32 behavior variables (Schaefer, 1959). 
!n addition, he had three judges select those scales which 
seemed to be directly related to the social and emotional 
behavior of the mother as related to the child. The judges 
selected 18 of the 32 scales as appropriate. Schaefer 
explored the data for a circumplex order by selecting two 
~c~les with zero correlations with one another, using them 
as the orthogonal axes of a Cartesian coordinate system, and 
then plotting the other 16 scales into the system using their 
correlations with the two orthogonal scales as coordinates. 
The variables did appear to fall into a roughly circular 
order in the plane. He then rearranged the intercorrelation 
m~trix of the scales according to this circular order and, 
by inspection, determined that it was a quasi-circumplex. 
~o verify the ordering he also factor-analyzed the matrix 
t.tsing the complete centroid method. He found that two 
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factors accounted for most of the variance: and that the 
plot of the factor loadings on these factors gave " ... a 
circular order that is identical to that derived by insoec-
. -
tion from the correlation matrix." (p. 228}. He labeled the 
two factors Autonomy vs. Control and Love vs. Hostility. 
This circular order was confirmed in a second study, using 
as data, ratings of notes made during home interviews with 
the mothers. He also reanalyzed data published in other 
studies of maternal behavior and found circurnplical organ-
izations similar to that derived from his data in ratings 
of parental press variables (Sanford, et al., 1943} and 
in the Fels Parent Behavior Rating Scales (Baldwin, et al., 
1945}. In a generalization from this material he presented 
a hypothetical circumplex of maternal behavior concepts 
(Figure 2.2}. 
In another study (Schaefer and Bayley, 1963), the 
hypothesized circumplex was partitioned into 12 sectors and 
three judges were asked to select adjectives, from a wide 
sample, which seemed most relevant to each sector. For each 
of the sectors 8 adjectives, those which showed the most 
interjudge agreement, were chosen to be used by two raters 
in rating all available notes on the Berkeley Growth study 
subjects between the ages of 12 and 18 years of age. Each 
subject was rated on a 7-point scale. The ratings of the 
adjectives within each of the 12 clusters were su~ned and 
correlated. (Adjectives which did not intercorrelate highly 
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within a cluster were eliminated.) The resulting correlation 
matrices (one for the boys and another for the girls) exhib-
ited" ... a clear circumplex organization ... " (p. 38). 
However, the clusters were not evenly spaced around the 
circle~ and the circumplical organization of the adjectival 
clusters was somewhat different between the sexes. 
They also related earlier child-behavior ratings to 
their model. The adjective clusters at 5 age periods between 
10 to 36 months and adulthood were separately examined for 
their angular placements in the two-dimensional space. They 
concluded, ". . • the data to a considerable degree are 
comparable across age periods and . • . are relevant to the 
two-dimensional model." (p. 40). 
Schaefer (1965) preceded to construct an adjective 
checklist to be used in describing parental behavior: The 
Children's Reports of Parental Behavior Inventory (CRPBI). 
The inventory was designed to sample all sectors of the 
hypothetical circumplex: twenty-six discrete components of 
parent behavior were each described by 10 behavioral items 
to be checked as "like" or "not like" the parent. Droppleman 
and Schaefer (1963) showed that the inventory reliably 
distinguished between descriptions of mothers and descrip-
tions of fathers. They also found evidence that boys and 
girls described each of the parents differently. Their 
Aubjects were 85 boys and 80 girls in the seventh grade of 
a suburban, Catholic school. 
r 
; 
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Roe and Siegelman (1963) have also developed a Parent·· 
child Relations Questionaire based on a circular model 
developed earlier by Roe (1957). The questionaire consisted 
of 10 subtests of 15 ltems each, with each item a 5-point 
rating scale. Six of 'the subtests were developed specifi-
cally to assess 6 sectors of the circular continuum. Slater 
(1962) has proposed a similar model for parent behavior. 
Schaefer (1961), in a review, diagrammed his, Roe's, and 
Slater's models and notes: "Although the concepts used by 
Roe, Schaefer and Slater differ to some extent [the] Figures 
... if superimposed would give equivalent concepts for 
each of the sectors of the two-dimensional space ... " 
Remarkably enough, the three models seem to have been 
independently derived and developed. 
Becker and Krug (1964) have also reported on a circurn-
plex analysis of their data, which consisted of 72 bipolar, 
7-point, rating scales (rated independently by two teachers 
and each parent) and a sample of 71 kindergarten children. 
The variables were plotted on the two first factors of a 
varirnaxrotated, centroid factor solution. Five previous 
studies were also examined similarly: that is, the variables 
used in these studies were plotted against the first two 
centroid factors and graphic rotations brought all the 
studies to a common frame of reference. They note that, 
" ... the obtained concordance is remarkable. Related 
variables are rarely displaced more than one sector . . 
They evaluated the goodness-of-fit between the circumplex 
and Varimax solutions using the canonical correlation 
technique. 
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Baumrind and Black (1967) used a Q-sort of 95 behav-
ioral-descriptive items in their study of socialization 
practices and competence. Their variables were ordered into 
a circumplex and compared with the circumplical orders devel-
oped by Becker and Krug and by Schaefer by superimposing the 
three circumplical orderings (Figure 2.3). The congruences 
between the three systems are, indeed, "remarkable." The 
systems superimposed within the circumplical frame of refer-
ence make very clear the similarities and differences in-
volved, and the relationships among the labels used, for the 
sectors, across the various research studies. For example, 
Baurnrind and Black's use of Withdrawn is related to Becker 
and Krug's use of both Withdrawn and Submissive which is in 
turn related to Schaefer's use of Withdrawn and Conformity. 
The concepts overlap but are not, clearly, in one-to-one 
correspondence. One clear implication is that the variables 
involved are being differentially sampled and weighted from 
the space of potential variables. 
Schaefer and Plutchik (1966) report an interesting 
study comparing circumplices obtained from judgements con• 
cerning concepts from two separate areas of discourse. 
Twenty-two trait terms, sampling all sectors of Schaefer's 
model; a~d 22 words indicative of emotional reactions, 
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sampling all sectors of Plutchik's (1960) circular model of 
emotions were used. Twenty-four clinicians, with a minimum 
of 2 years of experience, judged (on a 9-point scale) the 
probability that any person described by any one of 24 diag-
nostic constructs would show a given trait or emotion. The 
intercorrelations of all traits and emotions were computed 
for two subsets of the diagnostic cohstructs and a principal 
components factor analysis was carried out. The variables 
were each plotted against the first two factors. Both the 
traits and the emotions exhibited the expected circular 
order. In addition, the authors noted from inspection of 
~e superimposed plots, that similar traits and emotions 
clustered together in the common two-space. 
Slater (1962) performed a similar comparison between 
~e dimensions of his Parental Role Pattern Questionaire 
(PRP) and the MMPI. He used a cluster analysis technique to 
construct two orthogonal scales for the PRP and plotted the 
items on the coordihates of the two axes. He selected items 
which fell midway between the poles of each axis to form 
fusion scales. A similar procedure was followed for the 
MMPI scales. Both domains were then compared and he reported 
~at, " ... there is no clear-cut correspondence between 
the primary PRP axes and the primary MMPI axes . . . however 
•.. the primary axes of one .correspond to fusion axes 
of the other ... "; and this is, of course, equivalent to 
a rotation of one set of axes. 
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Lorr and his associates have also presented material 
on the circumplical organization of data. Their Inpatient 
Multidimensional Psychiatric Scale (Lorr, Klett, and McNair, 
1963) was developed through the factor analysis of rating 
scales of psychiatric symptoms. The factor analysis resulted 
in 10 oblique factors which the authors refer to as psychotic 
syndromes. The matrices of intercorrelations were presented 
and found to exhibit (at least for 8 of the factors) a 
circumplex pattern. 
Lorr and McNair (1963) reported on the development of 
the Interpersonal Behavior Inventory (IBI) which was con-
structed to conform to the circumplex model. These authors 
• first hypothesized 13 distinctive interpersonal categories 
on the basis of a review of interpersonal theories and 
previous research. A circular sequence was postulated for 
the 13 categories. Ten psychologists wrote manifest behavior 
descriptions, relative to interpersonal behavior, for each 
of the 13 categories. Revisions of the resulting set led to 
a set of 171 statements. This inventory was applied to 211 
male and 135 female outpatients by a group of 163 psycho-
therapists. Forty-one normal males and 34 normal females 
were al~o described with the inventory. Inspection of the 
intercorrelations led to a regrouping of some of the items. 
A multiple-group factoring procedure resulted in the accep-
tance of 11 scales, two of which were later dropped because 
they did not fit into the circular order. The inter-
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correlations matrix for these nine variables exhibited, 
upon inspection, Guttman's criteria for a quasi-circumplex. 
The 9 scales, in sequence, were labeled: (1) Dominant-
Controlling, (2) Hostile-Rebellious, (3) Suspicious, (4) 
Inhibited-Reserved, (5) Abasive, (6) Passive-Dependent, 
(7) Nurturant-Supportive, (8) Affiliative-Trusting, and, 
(9) Sociable. 
These authors note that if the intercorrelations are 
presented on the ordinate of a graph and the order variables 
are placed on the abscissa, a curve resembling a sine wave 
should emerge. Examining their data in this manner, they 
found a relatively good fit between their data and a sine 
wave except that one gap is found between Passive-Dependent 
and Nurturant. They infer that the gap would probably be 
defined by Cooperative-Agreeable and Deferent-Conciliatory 
behaviors. 
They also factored their 9 oblique scales and obtained 
three overlapping second-order factors, labeled: (1) Con-
trol, (2) Dependence, and, (3) Affiliation-Detachment. They 
also compared their ordered variables with the intercorre-
lation matrices presented in three independent sources: 
Stern and Leary (discussed below) and Campbell (1959). 
They cone 1 ude : " . . the data all consistently 
indicate that much of the domain of interpersonal behavior 
may be arranged in a circular order . . . [and] are linked 
together by three overlapping ... factors ... " (p. 73). 
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They then generalize, from all the information reviewed, a 
hypothetical interpersonal behavior circle of 16 distinguish-
able categories (Figure 2.4). 
In a later study (Lorr and McNair, 1965) Lorr's group 
expanded the IBI to a 160 item, 15 category inventory. The 
statements relate to manifest behaviors and are used with 
4-point rating scales. Each category consists of from 7 to 
11 statements. The most recent edition of the IBI consists 
of 140 statements {Lorr and suzudelis, 1969). 
The instrument developed by Stern (1970) is called the 
Activities Index and is the latest edition after several 
revisions. The items were selected to represent 30 scales 
(10 items each) designed to assess Murray's Need variables 
(Murray, 1938). Development of the instrument involved 
some 100 colleges and almost 10,000 students. However, the 
analyses of concern here involved a total of 1076 students 
-(558 males, 518 females) from 23 of the colleges. 
An iterative principal axis factor analysis, with 
equamax rotation, resulted in 12 first-order factors. In-
spection of the factor loadings showed that the factors 
overlapped to the extent of even sharing the same scales 
in several instances. The factor scores were intercorrelated 
and the resulting matrix was found, by inspection, to exhibit 
a clear quasicircumplex order. Stern also notes that the 
column totals were "fairly equal" implying that distances 
between the factors were also fairly equal. The first-order 
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matrix was then factor analyzed (centroid method) resulting 
in 3 significant factors. The first was a "general" factor. 
The first-order factors were plotted using the second two 
second-order factors as the axes. The results are presented 
in Figure 2.5. In addition, all 8 second-order factors were 
rotated resulting in the acceptance of 4 rotated second-order 
factors. These are labeled with Roman numerals in the figure. 
As can be seen, Factor IV overlaps with Factors I and II. 
The Interpersonal Checklist (ICL) 
The Interpersonal Checklist is being considered sepa-
rately from the other studies because this instrument's 
items and structure provide the basic data of this study. 
The ICL was developed to accord with Leary's inter-
personal system of personality diagnosis (Leary, 1957). 
Wiggins (1968), in his review, has commented that, "The 
Interpersonal System of Personality Diagnosis is notable for 
its keen insight into the nature of interpersonal variables 
and its prescient use of the Guttman circumplex model . 
The • Checklist ... has much to recommend it as a 
flexible tool for both research and clinical practice." 
Leary and his associates studied behavior in groups, 
therapy, autobiographies, psychological tests, dreams, etc., 
to first determine the optimal number of specific variables, 
and their relationships, which would be most useful in the 
assessment of interpersonal behavior. They assembled a list 
of several hundred terms and combined them into smaller 
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categories looking for more generic concepts. This process 
resulted in a list of 16 generic concepts which were in turn 
related to one another through the more primary dimensions 
of power and affiliation. Adopting a two-dimensional grid to 
relate the 16 concepts together led to the notion that 4 of 
the concepts were expressions of the nodal points of the 
primary axes (Dominance-Submission for the power axis and 
Hostility-Affection for the Affiliation axis); and that the 
other 12 concepts could be expressed as combinations or 
blends" of the 4 nodal points. For example, responsible 
behavior is considered a blend of Dominance and Love, docile 
behavior a blend of Submission and Love, etc. Figure 2.6 
shows the circular structure of the 16 concepts along with 
examples of the more specific adjectives subsumed under each 
concept. 
The 16 concepts were assigned 8 adjectives apiece after 
an involved selection procedure. Judges reviewed the large 
list of traits selecting those which seemed to apply to the 
concepts best. These were then rated as to differences in 
expression of intensity of the implied trait. The 8 items 
for each concept were then selected so as to conform to the 
following 4-point intensity scale: 
Intensity Level Description Number of Items 
1 Mild 1 
2 Moderate 3 
3 Marked 3 
4 Extreme 1 
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Figure 2.6 
Circular Continuum of Variables for Classifying Interpersona 
Behavior, with Illustrative Terms 
{Leary & Coffey, 1955, p. 112) 
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this form was used they noticed that subjects were check-
ing more words on the right (friendly) side of the circle 
than on the left (hostile) side. To correct for this bias, 
judges rated the adjectives with respect as to whether the 
typical patient would consider the word "good", "neutral", 
or "bad" as a trait. Then the words were rerated as to 
their intensity-value attempting to take into account the 
rated value for bias and the frequency with which they had 
been checked by the patients. 
After administering this form to a patient sample the 
pattern of intercorrelations was examined. Items were 
selected on the criterion that neighboring items should show 
high correlations and items placed further apart on the 
circle should exhibit low correlations. This revision re-
sulted in the form which was finally published (Leary, 1956). 
For scoring purposes the 16 categories were reduced 
to 8 by combining adjacent categories. Thus, there are 8 
circularly related scales of 16 items each presumably repre-
senting 8 equally-spaced intervals on the surface of a 
circular coordinate system in ordinary Euclidian space . 
. (Leary notes: "While the units around the circle are not 
completely equidistant the arrangement is correctly ordered.") 
One, or both, of two scoring systems is used. In the one, a 
cumulative scoring model, the distance from the origin of the 
circle out to the perimeter is considered to be divided into 
16 equal steps (a step for each item); and the number of 
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adjectives checked for each octant are summed and measured 
out the distance represented by the sum. Blackening each of 
the octants out to that sum results in a circular profile 
reflecting the summed raw scores for each category. Inter-
estingly, intensity, in this scoring, does not reflect the 
weighting of the original item ratings; it reflects only the 
number of adjectives checked. 
The second scoring method was developed to calculate 
a single summary point to reflect the subject's position 
relative to the mean of a normative group. In this procedure, 
each octant is considered a vector, with a 45° separation 
between each of the vectors. Conventional trigonometric 
formulas, then, relate the 8 octant scores; and the vector 
mean of the 8 scores can be taken as the measure of central 
tendency. The orthogonal Dominance (Dom) and Love (Lov) 
axes were taken as the frame of reference and two scores are 
obtained for each subject~ one on the Dominance dimension 
and the other on the Love dimension. The formulas for the 
two components are: 
16 
Dom == E R. sin 9 (2.7) 
1 1 n = 
and 
16 
Lov == E R. cos 9 ( 2. 8) 
1 1 n = 
where Ri == the score in the i-th category; and ei = the angle 
made by moving counter-clockwise from the Love-axis to the 
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i-th category. 
Simplified formulas were derived for actual scoring o£ 
the Checklist. The two components are transformed into 
standard scores (the equivalence tables are available) de-
veloped from a sample of psychiatric outpatients (86 females, 
152 males). The two components are then plotted into a 
single point. If the point lies near the center of the 
circle (within one standard deviation of the mean) it is 
considered as falling within the normal range of interper-
sonal emphases. Those scores lying out toward the perimeter 
are interpreted in terms of pathological extremes. Norming 
the Checklist on a pathological population, as Wiggins (1973) 
points out, makes interpretation extremely difficult: sub-
jects scoring beyond one standard deviation are considered 
more pathological than the original psychiatric group. 
Test-retest correlations are reported for the octant 
scores on a sample of 77 obesity patients with an interval 
of two weeks between the tests. The range of the 8 coeffi-
cients is from .73 to .83; the median is .77. 
As evidence for the circular nature of his variables, 
Leary notes that the correlations between variables should, 
on the circle, be a monotonically decreasing function of 
their distance from one another. He reports average inter-
octant and intersixteenth correlations for three samples: 
the obesity outpatients, and male and female psychiatric 
outpatients. The correlations do exhibit a steady decline 
as a function of the distance separating the scores. 
~udies_on the ICL 
48 
Armstrong (1958) had 50 normal and 50 alcoholic males 
use the ICL to describe several concepts and found the inter-
nal consistency of the Checklist for each of the concepts 
with a Ruder-Richardson formula. The coefficients were above 
.95 for both groups and for all concepts. The range of 
values was from .953 to .976, with a median of .966, indi-
cating a very high level of internal consistency. 
Social desirability (SO) values for the ICL items 
have been studied. Edwards (1957) had 58 male and 39 female 
college students rate the ICL items for SO on a 9-point 
scale and correlated these values with the probability-of-
endorsement values obtained from another sample of 66 males 
and 67 females. The product-moment correlation was .83. 
(Probability, or frequency, of endorsement was one of the 
criteria Leary used to establish his intensity scale for 
the items: and to attempt to correct for a social desir-
ability bias--as noted above.) Kogan and Fordyce (1963) also 
scaled the ICL items for SO and selected 4 items with social-
ly desirable scale values and 4 with socially undesirable 
(read: less desirable) scale values for each octant-scale, 
resulting in a revised ICL of 64 items for use in research. 
Sperber and Spanner (1962) correlated Edward's so values 
with Rogan's and report a coefficient of .95. 
the orthogonality of the two basic dimensions, 
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and Love, has been demonstrated in several studies. 
Lobeck (1961) administered the ICL to 89 males in 
the Army Reserve, calculated the Dom and Lov scores, and 
then correlated the two sets of scores. The resulting co-
efficient was -.03. Gynther, et al., (1962) rotated the 
basic dimensions 45° using appropriately weighted trigono-
metric formulas and scored the new dimensions (Com = Competi-
tiveness and Res = Responsibility) as well as the original 
oom and Lov dimensions. (The subjects were 95 undergraduate 
males.) The four scores were intercorrelated; and Dom-Lov 
correlated -.23 and Com-Res correlated -.08, indicating 
relatively good orthogonality. Using the pattern of inter-
correlations as proximity measures, they also found that the 
postulated order of the dimensions (the octants) is supported. 
Guerney and Burton (1963) in a study of the relationships 
between the ICL and the Taylor Manifest Anxiety Scale also 
report negligible correlations between the Dom and the Lov 
scores, confirming the postulated independence of the dimen-
sions. 
Gynther, et al., (1962) correlated the 4 ICL dimension-
al poles with scores on the Edwards Personal Preference Scale 
(EPPS). The ICL Dom score correlated .32 with the EPPS 
Dominance scale; and the ICL Lov score correlated .27 with 
EPPS Nurturance, -.47 with EPPS Aggression, and ··.40 with 
EPPS Autonomy, to give just a few examples. 
Factor analyses of the ICL have been reported. Wiggins 
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·· (1961) used the Thurstone Centroid method of factor extrac-
. tion, rotated by a graphic method to simple structure, on 
the raw scores. She found 3 factors: Factor I was a bipolar 
factor which she labeled Dominance-Submission, and Factors 
11 and III were unipolar and were labeled Love and Hate, 
respectively. The last two factors overlapped considerably 
in that two of the four scales loading highest on each factor 
also exhibited high loadings on the other factor. Thus, this 
analysis does not imply 3 orthogonal dimensions; but rather 
3 dimensions which can be plotted as overlapping dimensions 
in the plane as Stern did in the analysis of his Activities 
Index (Figure 2.5). Briar and Bieri (1963) administered the 
ICL to 146 graduate social work students (104 females and 34 
males} and 104 Army Reserve members. The octant scores were 
intercorrelated and a principal components analysis with 
Varimax rotation was carried out. Three factors were also 
extracted in this study: Factor I, Dominance; Factor II, 
Conformity; and Factor III, Inferiority Feelings. 
It is instructive to compare the two studies in terms 
of which of the 8 scales loaded on which of the three 
factors--for the pattern which emerges. Table 2.3 lists the 
factors and· the scales which loaded above .32 on those 
factors. To help bring that pattern into clear focus the 
octants have each been labeled with a letter to help distin-
.. 
guish the octants while, at the same time, emphasizing their 
order (in the counter-clockwise direction). First, it is 
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TABLE 2.3 
Comparison of Factor Loading (above .32) Patterns from Two 
Studies. (The letters are labels from the 8 octants, 
in counter-clockwise order, from A to H.) 
Wiggins (1961) Briar & Bieri (1963) 
I II III I II III 
A A A 
B B 
c c c 
D D D 
E E E E 
F F F F 
G G 
H H 
Rearranging the Order of the Factors 
I III II I III II 
A A A 
B B 
c c c 
D D D 
E E E E 
F F F F 
G G 
H H 
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notable that adjacent variables tend to cluster together on 
a Factor. Second, the factorial complexity of some of the 
scales tends to tie the 3 Factors together. This is seen 
most clearly in the Briar and Bieri data where there is no 
bipolar factor complicating the relationships. Variable 
A loads on I and II relating them, and variable F loads on 
III and I tieing them together. If the Factors are rear-
ranged in the order I, III, and II, a clear circular order 
emerges in the table (see the bottom of Table 2.3). All 
that is required for a perfect circumplex would be for vari-
able H to show a strong loading on I as well as on III. The 
pattern from the Wiggins study is similar. The implication 
is that, due to factorial complexity, the three factors are 
not truely orthogonal, in spite of the rotation procedures 
used. Rather, the 3 dimensions can be seen to be somewhat 
oblique and could be plotted, as Stern did his solution, into 
a two-dimensional plane (see Figure 2.5). 
Rinn (1965) administered the ICL to a sample of second-
ary school guidance counselors and obtained 350 useable 
responses. The scores were intercorrelated and a principal 
components factor solution produced 3 factors (the first of 
which was the usual general factor). Plotting the 8 vari-
ables against the other two factors produced a clear circular 
arrangement of the variables in the predictable A to H 
counter-clockwise order. Rinn does not report the soecific 
factor loadings; however, visual inspection of the factor 
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plot (his Figure 6) indicates the possibility that gaps exist 
between variables H and A, between D and E, and possibly 
between F and G. The gaps possibly indicate inadequate 
sampling of the domain~ either in terms of items or perhaps 
in the categories, the sectors, themselves. Lorr and McNair 
(1963) examined Leary's published table of scale inter-
correlations and argued that a large gap could be discerned 
between variables H and A. In the analysis of their own 
data they had labeled this sector "Sociable." 
Stern (1970) has examined the factor patterns reported 
by Lorr and McNair (1963) on the IBI, the ICL, and his own 
AI in a manner similar to that presented above in Table 2.3. 
He comes to similar conclusions: 
... it is evident that a complete circular structure 
is lacking for both the IBI and the ICL. The IBI 
Factor A overlaps with both B and C, but the last two 
do not intersect. In the . . . ICL, Factor B overlaps 
A and C but A and C are unrelated. The AI pattern is 
complete, however, with links between I and II, II and 
III, and III and I. (pp. 62-63). 
In a manner similar to Baumrind and Black's comparison 
of the circular structures found across studies for maternal 
behavior (see Figure 2.3), Stern superimposed the circular 
structures for the IBI, the ICL, and the AI. The comparison 
is presented in Figure 2.7. Stern concludes: 
It is particularly encouraging to find that the 
sequence established by the loading patterns corresponds 
without exception to the one suggested by the similarity 
in item contents and factor labels. Since there is no 
necessary relationship between these two sources of 
ordering, the happy coincidence suggests that we are 
Uo:t~swtrtns 
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Figure 2.7 
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Common Elements in the Circurnplex Fans from the Interpersonal 
Behavior Inventory, the Interpersonal Checklist, 
and the Activities Index (Stern, 1970, p.63) 
indeed close to if not actually at a stable basic 
structure underlying all three instruments. (p. 63). 
ue also notes, as can be seen clearly in Figure 2.7, that, 
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~ .. both the IBI and the ICL exhibit substantial gaps in 
sequence." 
Studies with the ICL 
Several authors have pointed out the potential useful-
ness of the ICL in the counseling of disturbed marital 
relationships (Mangus, 1957; Phillips, 1967; Romano, 1960). 
Romano states: 
The psychologist who counsels the "neurotic" 
marital relationship must be able to define the discrep-
ancies that occur in the way each of the partners per-
ceived himself and the other . . . as a preliminary to 
the correction of these interpretive errors . . . 
The interpersonal methodology described . . . by 
Leary . . . provides a theory of interpersonal behavior 
and a set of methods and tools especially suited to the 
analysis of an ongoing interaction ... (p. 10). 
These authors provide case studies to illustrate the useful-
ness of the procedures in counseling. 
Others have attempted to apply research methods, using 
the ICL, to test some of the hypotheses suggested by theory 
in this area of study. Luckey has published several studies 
of this nature (1960a; 1960b; 1961). For example, in one 
study she attempted to test the hypothesis that, " ..• iden-
tification of self with the parent of the same sex and the 
equation of the spouse with the parent of the opposite sex 
is associated with marital satisfaction." (Luckey, 1963). 
She used the ICL to study agreement between the self/parent 
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~d spouse/opposite-parent perceptions and found confirmation 
of the basic hypothesis. Mitchell (1963) studied the rela-
tionships among self- and spouse-perceptions when comparing 
alcoholic husbands and their nonalcoholic wives in their 
responses to the ICL. Both studies evaluated the mean dif-
ferences among the scores with t-tests. 
Dinitz, et al., (1959) administered the ICL to 140 
--
patients admitted to a mental hospital. They reported the 
means and standard deviations on Dom and Lov scores for four 
diagnostic groups: Psychoneurotic, Personality Trait Dis-
turbance, Schizophrenic, and Other Psychoses .. They note 
that their patient group did not differ from Leary's norma-
tive group; but they did differ from 112 male and 112 female 
"normals" as determined by comparison with some unpublished 
data collected by Mangus. This is to be expected, of course, 
given that Leary's norms were developed from a psychiatric, 
and not a "normal", population. 
Hurwitz and Lelos (1968) reported a study of 36 white, 
male, employed alcoholics. They combined the octants into 
quadrants and reported the percentages of their sample 
falling into each quadrant for several different descriptions 
Gynther and McDonald, and their associates, have pub-
lished several studies using the ICL. Gynther, e~ al., 
(1959) studied self-descriptions of 50 alcoholics, reporting 
57 
the percent of their sample falling in each octant. Gynther 
and McDonald (1961) reported the percentages falling in each 
octant of the self-descriptions of 251 student nurses, 413 
male and 131 female psychiatric patients, and 356 peniten-
tiary inmates. McDonald (1962a) reported a similar analysis 
lor 64 freshmen medical students and (1962b) for the parents 
of 10 emotionally disturbed and 10 "normal" children. 
tinally, McDonald and Gynther (1963) reported the percentages 
of their sample of 66 medical students falling in each of the 
octants in terms of their self-descriptions. Further, they 
8plit their sample into the top and bottom halves of the 
class (on the basis of grades) and noted that half the 
Atudents in the upper half of the class rated themselves as 
friendly, while nearly all the students in the bottom half 
r~ted themselves as hostile. 
Guerney, et al., (1974) had the mothers of 360 white, 
lower-middle class, Catholic school children describe their 
child and their ideal child on the ICL. They transformed 
~eir data into standard scores and present it as norms for 
this use of the instrument. They also had the mothers of 
46 male and 19 female (aged 7-9) emotionally disturbed 
ehildren describe the same concepts. They found no age or 
A~x differences in general. However, the clinic group was 
seen as significantly more submissive and hostile by their 
mothers. 
Bentler (1963) reported that hypnotic susceptibility 
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for female subjects (N = 84) was positively correlated with 
a self-description emphasizing the Cooperative octant: this 
was not true for males (N = 43). 
The dearth of reasonable statistical estimation and 
inferential procedures is the most obvious feature of these 
studies. However, the appropriate procedures are only 
beginning to become available in the psychological literature. 
Circumplex Statistics 
Anderson (1960), it seems, was the first to develop 
stochastic models for Guttman's circumplex. The models are 
formulated in terms of variance-covariance matrices for, as 
r ~derson notes, "It should be emphasized that it is the 
correlations between test scores that are to be explained." 
(p. 207). Guttman's circumplex is described as a circular 
moving-average process: and Anderson bases his model on 
" a stochastic process, defined on a circle, with a 
Markov property." (p. 214). He notes that it is a general-
ization of the model used for the circular serial correlation 
coefficient. The model involves an ordering such that the 
covariance between two variables is a decreasing function of 
the angle between th~m, with a minimum when the variables 
lie on the circle at diametrically opposite points. The 
model is also adapted to include error terms. 
Olkin and Press (1969) have presented testing and 
estimation procedures for the circular stationary model. 
Their tests are concerned with hypotheses that the covariance 
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matrix has some special structure, and, given that the covar-
iance matrix does have some special structure, about the 
means of a £-variate normal distribution. They obtain the 
likelihood ratio test and the asymptotic distribution of the 
likelihood ratio statistic under the hypothesis and alterna-
tive. The maximum likelihood estimators for their canonical 
reduction model are obtained indirectly. A more direct 
approach has been provided by Mukherjee (1970). Mukherjee 
writes that the tests are " ... proposed for testing whether 
an observed covariance matrix is consistent with an expected 
covariance matrix. . " He adds, "This aspect of multi-
variate analysis has no univariate analogue and as yet has 
not received proper treatment in the statistical literature." 
(p. 1). Joreskog (1974) has recently summarized some of 
these new developments under the term "structural analysis." 
He discusses the general model for this form of analysis 
and gives examples of particular special cases. He also 
refers to a computer program--ANCOVS--which can be used for 
the analysis. A solution to the circumplex data on mental 
tests published by Guttman is also presented. 
Another approach to estimation procedures and the 
testing of hypotheses involves the vectorial method for 
circular scales introduced into the psychological literature 
by Ross (1938). He writes, "In using vectors, we assume that 
the values on the circular scale are on the circumference of 
a circle of unit radius and represent these vectors in the 
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notation of complex numbers (a + bi). For convenience we 
may express the vectors in polar coordinates. " (pp . 
. 386-7). He points out that, "We first assume that each 
unit of frequency is equivalent to scalar multiplication of 
the appropriate vector by unity." (p. 387). Each vector, 
then, may be multiplied by the frequencies at that point; 
that is 
fn(a + bi). (2.9) 
In polar coordinates the vector length is then found by 
(2.10) 
and the angle of the vector is given by 
l:a 
a = tan-l 'E6I. (2.11) 
The angular value a, is indicative of the central tendency 
and r is a scalar value which varies from a maximum of N when 
all the cases fall at the same point down to zero when they 
are equally distributed. Ross also provides an index of the 
precision of the central tendency, 
r p = --
n 
(2.12) 
which equals unity when there is complete consistency (no 
variability) and zero when the vectors are spread uniformly 
around the circle. 
Several probability distributions have been cescribed 
for the case where the basic variable is a direction in two, 
or three dimensions, or simply an angle (Moran, 1968; Rao, 
1973). They are called, in general, circular distributions. 
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Those most commonly listed are the Uniform, the Circular 
Normal, the Wrapped-up, the Bimodal, the Offset Normal, and 
the Bivariate Normal distributions. The two most commonly 
used are the Bivariate Normal and the Circular Normal. 
The use of the Bivariate Normal (where the means and 
the variances are equal, and the correlation between the two 
variables is zero) has been presented, with appropriate 
tables and with graphic solutions by Burington and May (1970). 
This approach has been used most in gunnary problems by the 
Military. 
For inference and estimation of directions (~.~., 
angles), however, the most commonly used distribution is the 
Circular Normal distribution. A detailed presentation of the 
use of this distribution, along with tables, is presented in 
Pearson and Hartley (1972). A more elementary and practical 
presentation is available in Schmitt's (1969) text. In this 
distribution the probability density is taken as proportional 
to exp (k cos 8). To some extent k plays the role of l/a 2 
in the Gaussian Normal distribution. Equation (2.12), r/n, 
is used to estimate k. Equation (2.11), e, is used to esti-
mate the population mean. Pearson and Hartley discuss the 
use of the distribution in testing for randomness of the 
vectors, the position of the modal vector, two-sample tests, 
and establishing confidence limits. 
CHAPTER III 
METHODS 
The primary purpose of the study is to demonstrate 
it is possible to use the Woodworth nominal-category 
sorting technique to scale personality test items into a 
circularly-ordered scale. 
Given, then, a circularly-ordered scale for the cate-
gories, the study will also demonstrate the use of the 
frequency distributions to calibrate the items to the scale. 
The Subjects 
Students in graduate and undergraduate classes at 
Loyola were requested to participate in this study. They 
were informed that the study was of a personality test 
construction technique and was not a study of their person-
alities throug~ study of their responses; that they were to 
perform a function analogous to that of a normative group in 
test construction procedures. Eighty-two female and 27 male 
students volunteered. (In a second study using slightly 
different categories, which will also be reported on, 94 
females and 33 males participated.) 
The Stimuli 
The items and categories were taken from Leary's (1956) 
Interpersonal Checklist. The list consists of 128 adjectives 
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adjectival phrases (Table 3.1). The adjectives, as 
presented in the table, are grouped into the categories for 
which they are scored. Leary's item numbers are also pre-
sented; the higher the number, within each category, the 
higher the rated intensity value of the item on that dimen-
sion. Because of the pattern to the numbers, the items were 
supplied with random numbers for this study. These numbers 
are presented in parentheses following each item. For 
reference purposes, the items are also listed by their random 
numbers in the Appendix (Table A.l). 
The items, using the random numbers, were mimeogra~hed 
onto 1" by 3" slips. Each set of 128 were well shuffled by 
hand and placed into individual envelopes. The category 
labels were also mimeographed on 3" by 4" slips to serve as 
"bins". These, too, were well shuffled and were placed in 
each envelope along with the items. 
The subjects, in class-sized groups, were each given 
an envelope. They were informed that the experimenter was 
attempting to study the scaling of test items; that this 
procedure would, in no way, allow one to make any inferences 
about their individual psychological functioning; that there 
were no right or wrong answers; that the experimenter wanted 
to know, only, how a relatively normal group of subjects 
would sort the items into the categories. They were then 
requested to take the 8 large slips out, shuffle them and 
place them, face up in any order, on their desks in front of 
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TABLE 3.1 
The 128 Items of the Interpersonal Checklist, Listed by 
Category and by Checklist Item Number with the 
Item's Randomized Number in Parentheses 
Managerial Competitive 
1. well thought of ( 7 4) 5. self-respecting 37) 
2. makes a good 6. independent 96) 
impression ( 6) 
33. often admired (126) 3 7. self-confident 99) 
34. respected by 38. self-reliant and 
others (122) assertive 68) 
65. always giving 69. boastful 47) 
advice ( 84) 
66. acts important (110) 70. proud and self-
satisfied (106) 
97. tries to be too 101. somewhat 
successful 61) snobbish 23) 
98. expects everyone 102. egotistical and 
to admire him 10) conceited 50) 
3 . able to give 7 . able to take 
orders 67) care of self 71) 
4. forceful 46) 8. can be indiffer-
ent to others ( 90) 
35. good leader 77) 39. businesslike ( 1) 
36. likes respons- 40. likes to compete 
ibility ( 8) with others 16) 
67. bossy (115) 71. thinks only of 
himself 49) 
68. dominating 59) 72. shrewd and 
calculating 33) 
99. manages others 4) 103. selfish 92) 
100. dictatorial 65) 104. cold and 
unfeeling 7) 
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TABLE 3.1 
(Continued) 
Critical Skeptical 
9. can be strict 13. can complain 
if necessary 55) if necessary 35) 
10. firm but just 34) 14. often gloomy 27) 
41. hard-boiled 45. resents being 
when necessary ( 40) bossed 98) 
42. stern but fair ( 15) 46. skeptical ( 69) 
73. impatient with 77. bitter (109) 
other's mistakes (119) 
74. self-seeking (100) 78. complaining ( 9 4) 
105. sarcastic (128) 109. resentful (127) 
106. cruel and 110. rebels against 
unkind (114) everything ( 17) 
11. can be frank 15. able to doubt 
and honest ( 56) others (107) 
12. critical of 16. frequently 
others ( 73) disappointed 48) 
43. irritable (102) 47. hard to impress 43) 
44. straightfor- 48. touchy and 
ward and direct 29) easily hurt 13) 
75. outspoken 60) 79. jealous 22) 
76. often un- 80. slow to for-
friendly ( 7 8) give a wrong ( 3) 
107. frequently angry (103) 111. stubborn ( 88) 
108. hard-hearted ( 82) 112. distrusts 
everyone 25) 
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TABLE 3.1 
(Continued) 
Self-effacing Docile 
17. able to criti- 21. grateful 2) 
cize self 42) 
18. apologetic 58) 22. admires and 
imitates others 53) 
49. easily 53. often helped 
embarrassed 91} by others 51) 
50. lacks self- 54. very respectful 
confidence ( 11) to authority 3 2) 
81. self-punishing ( 52} 85. dependent 3 6} 
82. shy ( 44} 86. wants to be led 7 5} 
113. timid (124} 117. hardly ever 
talks back 39) 
114. always ashamed 118. clinging 
of self ( 7 2) vine ( 41} 
19. can be 23. appreciative ( 28) 
obedient (116) 
20. usually 24. very anxious to 
gives in (123) be approved of 7 6} 
51. easily led ( 57} 55. accepts advice 
readily 38) 
52. modest 21} 56. trusting and eager 
to please ( 9} 
33. passive and 87. lets others 
unaggressive ( 85} make decisions ( 105} 
84. meek (117} 88. easily fooled ( 86} 
115. obeys too 119. likes to be 
willingly ( 10 4} taken care of 20) 
116. spineless ( 2 4) 120. will believe 
anyone (113} 
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TABLE 3.1 
(Continued) 
Conventional Responsible 
25. cooperative ( 30) 29. considerate 14) 
26. eager to get along 30. encourages 
with others 12) others 63) 
57. always pleasant 61. kind and 
and agreeable (111) reassuring 79) 
58. wants everyone 62. tender and 
to like him 6 2) soft-hearted 8 0) 
89. too easily influ- 93. forgives 
enced by friends( 12) anything (118) 
90. will confide 94. over sympathetic ( 4 5) 
in anyone (121) 
121. wants every- 125. too lenient 
one's love 6 6) with others ( 12 5) 
122. agrees with 126. tries to com-
everyone 9 5) fort everyone ( 101) 
27. friendly 5) 31. helpful ( 112) 
28. affectionate and 32. bighearted and 
understanding 64) unselfish 54) 
59. sociable and 63. enjoys taking 
neighborly 26) care of others 81) 
60. warm 9 3) 64. gives freely 
of self 19) 
91. fond of 95. generous to 
everyone ( 70) a fault 89) 
92. likes everybody ( 97) 96. overprotective 
of others 87) 
123. friendly all 127. too willing to 
the time 83) give to others (108) 
124. loves everyone 31) 128. spoils people 
with kindness 18) 
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Then they were asked to take out the other 128 smaller 
shuffle them well, read each statement, and place it 
"bin" which seemed most aJ?propriate. Finally, after 
the sorting, they were aiven a sheet of paper marked off 
into columns, with the category-labels at the top of each 
column, and were asked to record the item-numbers of the 
statements as they had sorted them. To keep their perform-
ance anonymous they were only asked to record their sex at 
the top of the Record Sheet. The materials were then re-
covered .. 
Data Analysis 
The record sheets were inspected and a tally was 
recorded, for each subject, as to which category the item 
had been placed. The tallies were summed for each category 
over each item and the resulting frequency distributions, 
across the categories, were tabled by sex, and then were 
combined. The distributions for each sex were inspected for 
any possible sex differences; however, only the combined 
distributions were used for further analyses. Any possible 
sex differences were ignored because of the extremely small 
male sample. The frequencies were ordered following Leary's 
postulated order for the categories. 
The distributions were rearranged around their modes, 
maintaining the category sequence for the frequencies (~.~., 
the postulated underlying continuity). The columns were then 
summed and averaged. The resulting frequency distribution 
, of the averages was then tested for goodness-of-fit to a 
normal curve with the Kolmogorov-Smirnov Test. 
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The items were then grouped according to the category 
for which they exhibited a mode. The frequencies for each 
of the 8 sets were then summed and averaged across the items 
in that set. The resulting 8 average frequency distributions 
were entered into an 8 x 8 matrix which was then examined 
for the properties of a quasi-circumplex. The column sums 
of this matrix were transformed into proportions and examined 
for category interval size. Differences of the actual pro-
portions and ideally equal proportions were examined and 
compared with similar analyses on some published circumplex 
matrices. 
The individual items were then examined for goodness-
of-fit to the normal distribution. A rationale was developed 
for tolerating a certain amount of skew in the distributions; 
and criteria were established to allow setting up two other 
model curves for left and right skew. This procedure was 
followed to establish criteria for the selection of "good" 
items from the raw frequencies when constructing scales. 
The items thus selected were again collected into 
modal sets; and the average frequency distributions for the 
sets were formed into another 8 x 8 matrix and examined for 
improvement, relative to Guttman's circumplex criteria, over 
~e original matrix which had used all items. 
One category was selected as an arbitrary origin for 
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the circular scale and the midpoints of each category (in 
terms of both equal and empirical interval size) were 
supplied with appropriate sines and cosines for the calcula-
tion o[ ~cnlt"! vnlll"~ f,r- ,.,,c~h 11·.-.u•, r•:1llhr-r11·nr1 In 1·11,-, 
circular scale. These sines and cosines were multiplied by 
the frequencies corresponding to that category for each 
item. The vector length, angle, and a measur~ of dispersion 
were obtained for each item. The angles were interpreted 
as scale-values for each of the items. These values were 
then examined for their use in selecting "good" items for 
the construction of scales. 
The scaling procedure had been followed with two 
separate samples of students. The second sample had used 
slightly different category labels, which were, however, 
synonymous with those in the first scaling. The angular 
placements of the items for both scalings were compared and 
correlated. 
Finally, the placements of the items by this scaling 
procedure were roughly compared with the placements of those 
items as suggested by Leary. 
CHAPTER IV 
RESULTS 
Inspection of the Frequency Distributions 
The frequencies with which males and females sorted 
the items into the 8 categories are presented in Table 4.1. 
The categories were presented to each subject in a random 
order so as to avoid imposing or suggesting any order or 
structure among them~ thus, they can be presented in tabular 
form in any order. However, given that the experimenter 
expected to recover the order suggested by Leary the results 
have been tabulated with the categories sequenced according 
to Leary's ordering of them. The categories could, of 
course, have been ordered using Woodworth's trial-and-error 
procedure of permuting the rows and columns on the assumption 
that the underlying continuous variable involved some ascend-
ing and descending function around the mode. However, 
Leary's previous work with these categories made this 
procedure unnecessary. 
Inspection of Table 4.1 discloses some interesting 
characteristics of the item distributions. (I shall focus 
comment on the female distributions for this inspection 
because of the larger n involved.) First, most of the 
distributions do seem to exhibit an ascending a~d descending 
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TABLE 4.1 
rrequenc ie s of Item Placement in the 8 Categories, by Sex 
(Randomized Item Numbers) 
Item Sex Doc Con Res t-1an Com Cri Ske Sel 
1. F 4 9 65 4 
M 1 23 2 1 
2. F 18 20 28 2 1 14 
H 6 7 9 1 4 
3. F 1 1 1 6 48 20 5 
M 1 12 8 6 
4 . F 1 1 3 71 3 3 
M 26 1 
5. F 8 40 20 6 2 6 
M 6 8 11 2 
6. F 2 21 44 6 8 1 
M 1 3 12 6 2 3 
7.' F 1 1 8 12 41 12 7 
M 2 7 10 3 5 
8. F 1 45 30 5 1 
M 18 7 1 1 
9. F 41 14 10 3 14 
l1 14 3 5 5 
10. F 1 7 1 17 42 7 7 
M 3 1 10 8 5 
11. F 21 2 2 5 9 43 
M 9 1 1 1 14 
12. F 53 5 1 1 1 4 17 
M 18 4 5 
13. F 18 1 2 15 12 34 
M 9 1 2 3 12 
14. F 6 25 44 4 3 
M 2 4 17 3 1 
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TABLE 4.1 
(Continued) 
rtem Sex Doc Con Res l1an Com Cri Ske Se1 
15. F 4 35 29 7 6 1 
r1 2 . 10 13 1 1 
16. F 1 79 1 1 
M 26 1 
17. F 2 1 12 41 23 3 
M 2 10 9 6 
18. F 32 10 2 2 36 
M 6 6 1 1 1 12 
19. F 13 12 36 5 1 1 14 
H. 6 4 11 1 5 
20. F 63 4 1 2 12 
M 16 3 9 
21. F 32 20 12 3 1 14 
M 13 6 3 1 4 
22. F 2 5 1 33 22 14 5 
M 11 4 1 11 
23. F 1 5 18 16 30 7 5 
rA. 4 6 4 4 5 4 
24. F 52 3 1 3 4 19 
M 14 1 2 10 
25. F 1 5 16 57 3 
M 3 1 20 3 
26. F 7 45 23 1 1 5 
t1 4 10 11 1 1 
27. F 8 1 1 1 2 13 32 24 
M 3 6 11 7 
28. F 11 20 35 6 1 1 8 
M 5 5 12 1 4 
29. F 7 14 18 12 9 2 
M 1 4 12 8 1 1 
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TABLE 4.1 
(Continued) 
Item Sex Doc Con Res Man Com Cri Ske Se1 
30. F 6 23 45 5 1 2 
M 5 3 17 2 
31. F 39 12 9 2 1 19 
M 16 4 2 5 
32. F 26 28 14 6 1 7 
~1 13 6 6 1 1 
33. F 2 16 35 14 13 2 
M 8 10 4 4 1 
34. F 6 38 33 1 2 2 
M 2 13 12 
35. F 2 20 33 6 2 11 5 3 
H 1 3 12 2 1 5 1 2 
36. F 58 8 6 10 
r-t 18 2 1 1 5 
37. F 1 15 48 2 6 1 9 
M 2 19 1 1 4 
38. F 29 19 23 1 2 8 
M 9 3 12 3 
39. F 60 5 3 2 2 10 
f1. 25 2 
40. F 2 15 42 14 4 4 1 
l1 1 6 17 2 1 
41. F 54 3 1 1 2 21 
M 18 1 8 
42. F 4 46 2 2 13 1 14 
t-1 10 1 2 8 1 5 
43. F 2 1 1 9 10 27 31 1 
M 2 1 5 2 7 9 1 
44. • F 55 2 1 1 1 22 
M 20 1 6 
TABLE 4.1 75 
(Continued) 
Item Sex Doc Con Res Man Com Cri Ske Se1 
45. F 37 11 6 3 1 2 22 
H 13 2 1 11 
46. F 5 33 37 6 1 
M 1 14 9 1 1 1 
47. F 1 9 49 13 3 7 
M 2 12 5 1 7 
48. F 5 3 1 8 15 20 30 
M 8 2 4 7 6 
49. F 1 2 43 15 5 16 
M 6 6 4 11 
so. F 2 10 35 19 6 10 
M 1 7 8 2 9 
51. F 52 8 5 2 1 14 
M 17 1 2 1 6 
52. F 5 1 1 3 15 1 56 
M 4 3 5 2 1.3 
53. F 22 26 3 2 3 2 2 22 
r1 15 5 7 
54. F 15 14 34 1 1 2 1 14 
M 5 4 11 1 1 5 
55. F 7 23 42 3 5 1 1 
M 3 10 14 
56. F 12 39 13 3 13 2 
M 2 15 5 5 
57. F 65 6 1 1 1 2 6 
r-t 21 2 4 
58. F 25 7 1 1 1 3 44 
M 14 1 12 
59. F 38 30 13 1 
M 11 9 2 5 
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TABLE 4.1 
(Continued) 
Item Sex Doc Con Res Han Com Cri Ske 
Se1 
60. F 1 7 6 18 46 2 2 
M 1 3 4 7 8 2 2 
61. F 1 4 8 63 5 
M 1 3 18 5 
62. F 19 14 2 3 5 1 3S3 
M 8 3 5 11 
63. F 3 15 37 20 3 4 
M 3 2 11 10 1 
64. F 10 20 42 2 1 2 5 
H 4 8 13 2 
65. F 1 48 10 20 2 1 
M 15 4 5 1 2 
66. F 19 11 2 1 3 1 45 
M 12 1 1 13 
67. F 2 14 63 2 1 
~1 7 20 
68. F 3 45 13 16 1 4 
H 1 12 7 7 
69. F 1 1 1 4 75 
M 2 25 
70. p· 36 20 7 1 1 1 16 
M 15 4 2 6 
71. F 6 60 5 6 1 4 
M 1 17 4 4 1 
72. F 15 1 6 5 55 
M 8 1 18 
73. F 1 1 75 4 1 
M 1 23 3 
74. F 2 20 52 4 ]_ 1 
2 
H 2 2 19 2 1 1 
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TABLE 4.1 
(Continued) 
Item Sex Doc Con Res Man Com Cri Ske Se1 
75. F 61 8 1 2 10 
M 22 5 
76. F 20 12 2 2 8 1 2 35 
M 9 5 2 9 
77. F 1 41 32 5 2 1 
M 2 12 14 1 
78. F 3 1 5 9 39 23 2 
M 3 11 10 3 
7 9. F 8 19 39 7 1 8 
M 4 4 15 2 2 
80. F 42 16 8 2 1 13 
M 14 4 5 1 3 
81. F 7 9 39 17 10 
M 3 2 12 7 3 
82. F 3 13 20 28 15 3 
t1 2 3 6 7 6 3 
83. F 24 29 10 3 2 2 12 
M 14 7 2 1 3 
84. F 2 3 3 35 2 35 1 1 
M 1 11 1 11 1 2 
85. F 67 4 1 2 8 
M 21 2 1 2 1 
86. F 61 2 1 1 3 14 
M 20 1 1 5 
87. F 11 10 17 15 3 5 21 
M 3 3 7 5 2 1 6 
88. F 6 1 19 26 29 1 
~1 2 10 4 6 5 
89. F 28 10 10 1 2 4 2 25 
M 8 2 2 2 13 
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TABLE 4.1 
(Continued) 
Item Sex Doc Con Res Han Com Cri Ske Se1 
90. F 6 3 2 10 22 19 17 3 
M 2 4 1 7 6 7 
91. F 31 7 2 2 1 3 36 
M 13 1 2 11 
92. F 1 3 1 2 42 15 8 10 
M 1 1 5 5 4 11 
. 93. ·p 16 17 42 1 1 5 
M 8 6 11 2 
94. F 1 1 3 54 15 8 
M 1 19 6 1 
95. F 49 11 1 1 20 
M 18 3 6 
96. F 3 46 8 17 4 1 3 
M 14 7 5 1 
97. F 35 22 9 2 1 13 
M 13 6 2 6 
98. F 1 7 2 16 24 19 9 4 
M 1 4 8 7 4 3 
99. F 6 37 11 21 1 1 5 
M 2 11 6 6 2 
100. F 3 1 5 5 43 3 2 20 
r1 1 1 15 1 9 
101. F 25 16 18 4 2 17 
H 9 6 3 1 g 
102. F 1 5 1 4 43 20 8 
M 1 2 13 3 3 
103. F 2 10 49 14 7 
~1 4 15 6 2 
104. F 62 4 1 2 13 
t-1. 22 1 4 
79 
TABLE 4.1 
{Continued} 
Item Sex Doc Con Res Man Corn Cri Ske Se1 
105. F 64 6 1 3 8 
M 21 1 5 
106. F 6 30 9 22 4 1 10 
M 1 6 5 9 2 4 
107. F 2 5 14 3 5 7 46 
M 5 2 8 12 
108. F 42 5 2 1 2 30 
M 16 1 2 8 
109. F 1 1 1 3 41 26 9 
M 2 8 12 5 
110. F 2 1 31 27 11 3 7 
H 3 10 7 3 4 
111. F 30 29 9 2 1 11 
M 12 8 4 3 
112. F 3 22 46 10 1 
M 1 1 20 3 1 1 
113. F 58 3 3 18 
M 17 10 
114. F 2 1 14 54 9 2 
M 2 2 12 6 5 
115. F 44 16 21 1 
M 17 3 4 3 
116. F 34 24 19 3 1 1 
M 9 7 8 1 1 1 
117. F 72 1 1 8 
M 23 4 
118. F 53 4 3 1 1 20 
M 18 1 8 
119. F 2 7 10 54 8 1 
M 1 3 1 15 5 2 
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TABLE 4.1 
(Continued) 
Item Sex Doc Con Res Man Corn Cri Ske Se1 
120. F 17 22 16 5 4 1 17 
f1 10 5 4 2 6 
121. F 35 10 2 1 4 30 
M 16 1 10 
122. F 9 58 10 2 1 1 1 
n 19 4 3 1 
123. F 65 2 1 1 1 12 
M 20 7 
124. F 67 3 12 
H 22 1 4 
125. F 50 7 2 1 1 3 18 
M 20 1 1 1 4 
126. F 13 45 13 9 1 1 
l-1 1 1 17 3 4 1 
127. F 2 4 1 8 38 22 7 
M 3 9 10 5 
128. F 2 1 2 51 25 1 
M 1 11 13 2 
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function around their modes as would be expected from a 
continuous variable. Secondly, most of the distributions do 
seem to exhibit circular relationships. For example, Item 
t9 exhibits a mode in Doc and its next highest frequency in 
the adjacent category Con and an equally high frequency in 
the end category Sel implying that Sel lays to the adjacent 
left of Doc. Given that beginning the sequence with Doc 
was purely arbitrary, the columns can be rearranged to 
begin with Sel. Now the distribution for Item #9 clearly 
shows the ascending-descending characteristic: 
Sel Doc Con Res Man Com Cri Ske 
14 41 14 10 0 3 0 0 
An item like #27, conversely, now exhibits the circular 
nature of the categories: 
Sel Doc Con Res Man Com Cri Ske 
24 8 1 1 1 2 13 32 
Cri and Sel are still the left and right categories adjacent 
to Ske. 
Another obvious characteristic is the large variety 
of distribution shapes. Some items exhibit almost all the 
frequencies in only one category: for example, Item #16 
(likes to compete with others) is, not surprisingly, placed 
almost entirely in the category Competitive and thus shows 
very little variability, or overlap, with other categories. 
Some of the distributions show a moderate amount of overlap 
with other categories in that they look very close to the 
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normal curve (~-~., Item #31), or they exhibit some moderate 
left or right skewing (e.~., Items #8 and #13). Still other 
distributions exhibit such wide variability as to appear 
almost rectangular <~·~·, Item #87). such wide variability 
would seem to indicate that this item can mean almost any-
thing to anybody and does not exhibit much discriminative 
power. We shall require, then, some technique, some criteria, 
for separating "good" from "bad" items for the construction 
of scales. These will be developed below. 
Comparing the male with the female distributions 
indicates that several items appear to show some differences 
between the sexes in terms of exhibiting modes in different 
categories (about 24 of the items). However, most of these 
differences are very slight. They are off, for the most 
part, by only one category and then by only frorn 1 to 3 
frequency points. This could easily be due to the smallness 
of the male sample. Only 7 items (numbers 23, 38, 49, 50, 
88, 92, and 106) show larger discrepancies which may be more 
~real." Given that this study does not attempt to establish 
normative data for this procedure and that the differences 
were small enough to seem relatively insignificant, the male 
and the female frequencies were combined for the subsequent 
analyses. This requires that further, more adequate, study 
be planned to investigate possible sex differences for this 
procedure. The combined frequency distributions are 
presented in able 4.2. 
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TABLE 4.2 
Frequencies of Item Placements in the 8 Categories 
Males and Females Combined 
(Randomized Item Numbers) 
Item Doc Con Res Man Com Cri Ske Sel 
1. 4 10 88 6 1 
2. 24 27 37 2 1 18 
3. 1 2 1 6 60 28 11 
4 . 1 1 3 97 4 3 
5. 14 48 31 6 2 9 
6. 3 24 56 12 10 4 
7. 1 1 10 19 51 15 12 
8. 1 63 37 6 2 
9. 55 17 15 3 19 
10. 4 8 1 27 50 7 12 
11. 30 2 3 6 11 57 
12. 71 9 1 1 1 4 22 
13. 27 1 3 17 15 46 
14. 8 29 61 7 4 
15. 6 45 42 7 7 2 
16. 1 105 2 1 
17. 2 1 14 51 32 9 
18. 38 16 3 1 2 1 48 
19. 19 16 47 5 1 1 1 19 
20. 79 7 1 2 20 
21. 45 26 15 4 1 18 
22. 2 5 1 44 26 15 16 
23. 1 9 24 20 34 12 9 
24. 66 3 1 1 3 6 29 
25. 1 8 17 77 6 
26. 11 55 34 2 1 6 
27. 11 1 1 1 2 19 43 31 
28. 16 25 47 7 1 1 12 
29. 1 11 46 26 13 9 2 1 
30. 11 26 62 5 1 4 
31. 55 16 11 2 1 24 
32. 39 34 20 7 1 8 
33. 2 24 45 18 17 3 
34. 8 51 45 1 2 2 
35. 3 23 45 8 3 16 6 5 
36. 76 10 7 1 15 
37. 1 17 67 3 7 1 13 
38. 38 22 35 1 2 11 
39. 85 5 3 2 2 12 
40. 3 21 59 16 4 5 1 
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TABLE 4.2 
{Continued) 
Item Doc Con Res Man Com Cri Ske Se1 
41. 72 4 1 1 2 29 
42, 4 56 3 4 21 2 19 
43. 2 3 2 14 12 34 40 2 
44. 75 3 1 1 1 28 
45. 50 13 6 3 1 3 33 
46. 6 47 46 7 1 2 
47. 1 11 61 18 4 14 
48. 13 3 1 10 19 27 36 
49. 1 2 49 21 9 27 
so. 2 11 42 27 8 19 
51. 69 9 7 3 1 20 
52. 9 1 1 6 20 3 69 
53. 37 31 3 2 3 2 2 29 
54. 20 18 45 2 2 2 1 19 
55. 10 33 56 3 5 1 1 
56. 14 54 18 3 18 2 
57. 86 8 1 1 1 2 10 
58. 39 8 1 1 1 3 56 
59. 49 39 15 6 
60. 2 10 10 25 54 4 4 
61. 2 5 11 81 10 
62. 27 17 2 3 10 1 49 
63. 6 17 48 30 3 1 4 
64. 14 28 55 2 1 2 7 
65. 1 63 14 25 3 3 
66. 31 12 2 1 4 1 58 
67. 2 21 83 2 1 
68. 4 57 20 23 1 4 
69. 1 1 1 6 100 
70. 51 24 9 1 1 1 22 
71. 1 6 77 9 10 1 5 
72. 23 1 6 6 73 
73~ 1 2 98 7 1 
74. 4 22 71 4 2 2 1 3 
75~ 83 8 1 2 15 
76. 29 14 2 2 13 1 4 44 
77'. 1 53 46 6 2 1 
78. 3 1 5 12 50 33 5 
79. 12 23 54 9 1 10 
80. 56 20 13 3 1 16 
81. 10 11 51 24 13 
82. 3 2 16 26 35 21 6 
83. 38 36 12 4 2 2 15 
84. 2 4 3 46 3 46 2 3 
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TABLE 4.2 
(Continued) 
Item Doc Con Res Man Com Cri Ske Sel 
85. 88 6 1 1 4 9 
86. 81 2 1 1 1 4 19 
87. 14 13 24 20 2 4 5 27 
88. 6 3 29 30 35 6 
89. 36 12 12 3 2 4 2 38 
90. 8 7 3 10 29 25 24 3 
91. 44 8 2 2 1 5 47 
92. 1 4 1 3 47 20 12 21 
93. 24 23 53 1 1 7 
94. 1 1 4 73 21 9 
95. 67 14 1 1 26 
96. 3 60 15 22 5 1 3 
97. 48 28 11 2 1 19 
98. 1 7 3 20 32 26 13 7 
99. 8 48 17 27 1 1 7 
100. 3 1 6 6 58 3 3 29 
101. 34 22 21 5 2 25 
102. 1 5 2 6 56 28 11 
103. 2 14 64 20 9 
104. 84 5 1 2 17 
105. 85 7 1 3 13 
106. 7 36 14 31 6 1 14 
107. 2 5 19 5 5 15 58 
108. 58 6 2 3 2 38 
109. 1 1 1 5 49 38 14 
110. 5 1 41 34 14 3 11 
111. 42 37 13 2 1 14 
112. 4 23 66 13 1 2 
113. 75 3 3 28 
114. 2 3 16 66 15 7 
115. 61 19 25 1 3 
116. 43 31 27 4 2 2 
117. 95 1 1 12 
118. 71 4 4 1 1 28 
119. 2 1 10 11 69 13 3 
120. 27 27 20 7 4 1 23 
121. 51 10 2 1 1 4 40 
122. 9 77 14 5 1 1 2 
123. 85 2 1 1 1 19 
124. 89 3 1 16 
125. 70 8 1 3 1 1 3 22 
126. 1 14 62 16 13 1 2 
127. 2 4 1 11 47 32 12 
128. 2 1 3 62 38 3 
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Eysenck (1947) examined the shape of the distributions 
obtained from weighted combinations of ratings for the 
~arious traits which make up his two basic factors of 
Introversion and Emotionality. The sample size was very 
large: 1000 male soldiers and 1000 female neurotics. He 
found the distributions to be continuous and normal. It 
might be expected, then, that the 128 distributions for the 
items here might, on the average, approximate the normal 
curve. To examine this possibility requires that the 
distributions be averaged. Schlosberg's (1941) scaling 
procedure involved organizing each distribution around its 
mode and applying positive and negative numbers depending 
on whether the categories were 1, 2, or 3 steps from the 
mode. Another way to consider Schlosberg's procedure is 
as a rotation, given the assumed circularity. That is, 
each distribution is rotated around the circular scale 
until the modes are over each other. The sequence of the 
categories will remain the same. If we perform this opera-
tion we can sum and average the items' frequencies for each 
category. If these category frequencies can be assumed to 
represent a continuous variable, as seems reasonable, then 
we can compare the average distribution to the normal curve. 
If this distribution approximates the normal curve, then the 
proportions of each category should be approximately equal 
to the proportions obtained by dividing the standard normal 
curve into 8 equal parts. This comparison can be made with 
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the Kolmogorov-Smirnov One-sample Test (Siegel, 1956). The 
rearranged data are presented in Table 4.3. The maximum 
absolute difference between the empirical curve and the 
normal model is .094. The probability of obtaining a differ-
ence this large is greater than .20. Clearly, this size 
difference cannot be considered a very rare event and the 
hypothesis of no difference between the two curves is not 
rejected. The average frequencies curve for the categories 
approximates the normal curve well within error limits and 
thus supplies some support for the assumption of a continuous 
latent variable. One implication of this is that if the 
distributions can also be accepted as circular, one of the 
circular distribution models, the Circular Normal Distribu-
tion, would be most appropriate for estimation and hypothesis 
testing with this type of data. This would be very con-
venient as considerable work, in other areas, has already 
been published on the use of this distribution (see the last 
section of Chapter II). 
The Frequencies Circumplex 
Given that each distribution estimates, to a better or 
worse degree, the normal curve, each of the items can be 
considered representative, to a better or worse degree 
(depending on the variability of the item), of the category 
interval within which it exhibits its modal value. The 
items with modes in the same categories can be collected 
together, their frequencies summed and an average distribu~ion 
TABLE 4.3 
Summed Item Distributions as Rearranged Around Their Modes 
for the Kolmogorov-Smirnov Test 
-4 -3 -2 ..-1 Mode 1 2 
Sums 186 373 584 1859 7416 2163 933 
Proportions .013 .027 .042 .133 .532 .155 .067 
Cumulative 
Proportions .013 .040 .082 .215 .747 .902 .969 
Normal 
Proportions .000 .001 .022 .136 .682 .136 .022 
Cumulative 
Normal 
Proportions ,000 .001 .023 .159 ,841 .977 .999 
Differences .013 .039 .059 ,056 -.094* -.075 .030 
*p > .20 
3 
438 
.031 
1.000 
.001 
1.000 
.000 
OJ 
co 
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for each such collection (one set for each category) can be 
calculated. These average distributions can be considered 
to be estimates of the "ideal" item for that category. The 
s average frequency distributions can, thus, be arranged 
into an 8 x 8 matrix which can then be examined for its 
fit to Guttman's criteria for a perfect, uniform circumplex. 
These collections of the item distributions are presented 
in the Appendix (Tables A.2.1 to A.2.8). The circular nature 
of the frequency distributions is very evident as one in-
spects this set of tables one after the other. The matrix 
of these average distributions is presented in Table 4.4. 
For ease of comparison the frequencies have been transformed 
into proportions of the row totals and these are presented 
in Table 4.5. The normal model, uniform, perfect circumple~ 
in terms of proportions, is presented in Table 4.6. 
The model in Table 4.6 clearly shows, by inspection, 
the properties of the perfect, uniform circumplex: the 
proportions are largest in the main diagonal, as we move 
along the diagonals to the lower-left and upper-right corners 
the values reduce to zero and then get larger, and the column 
sums are all equal. The matrix is clearly a circulant. Just 
as clearly the empirical data presented in Table 4.5 repre-
sent Guttman's quasi-circumplex: the values are highest in 
the main diagonal; preceding toward the lower-left and upper~ 
right corners the values can be seen to reduce toward zero 
and then rise again; and the column sums are approximately 
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-TABLE 4.4 
Matrix of Average Item Distributions for the 
8 Categories, Raw Frequencies (N = 109) 
Doc Con Res Man Com Cri Ske Sel 
Doc 64,94 13,61 6.03 1.81 .75 .36 1. 64 19.86 
Con 17.33 43.34 28.33 5.00 2.00 .00 .67 12.33 
Res 7.10 15.16 54.67 14.42 6.52 3.42 .71 7.00 
Man .45 2.54 8.91 62.74 16.91 13.27 1.45 2.73 
Com 1.58 3.42 1. 58 10.50 53.59 16.08 8.75 13.50 
Cri 1.06 2.12 .88 5.25 12.12 57.45 22.31 7.81 
Ske 2.50 2.67 3.83 4.00 9.50 20.17 58.53 7.50 
Sel 27.69 8.31 3.85 2.38 4.38 6.15 6.38 49.86 
Total 122.65 91.17 10.8 '08 106,10 105,77 116.90 100,74 120,59 
Proportion .141 ,105 ,124 .122 .121 .134 ,116 .138 
Equal 
Proportion .125 .125 .125 .125 .125 .125 .125 .125 
Difference .016 -.020 -.001 -.003 -.004 .009 -.009 .013 \D 
0 
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TABLE 4.5 
Matrix of Average Item Distributions for the 
3 Categories, Proportions of N = 109 
Doc Con Res Man Com Cri Ske Sel 
Doc .596 .125 .055 .017 .007 .003 .015 .182 
Con .159 .398 .260 .046 .018 .000 .006 .113 
Res .065 .139 .502 .132 .060 .031 .007 .064 
Man .004 .023 .082 .576 .155 .122 .013 .025 
Com .014 .031 .014 .096 .493 .148 .080 .124 
Cri .010 .019 .008 .048 .111 .527 .205 .072 
Ske .023 .024 .035 .037 .087 .185 .540 .069 
Sel .254 . 076 .035 .022 .040 .056 .059 .458 
Total 1.125 .835 .991 .974 .971 1.072 .925 1.107 
Doc 
Con 
Res 
Han 
Com 
Cri 
Ske 
Sel 
Sum 
TABLE 4.6 
~atrix of the Normal Model, Perfect, Uniform 
Circumplex of Proportions (N = 109) 
Doc Con Res Man Com Cri Ske 
.682 .136 .022 .001 .000 .001 .022 
.136 .682 .136 .022 .001 .000 .001 
.022 .136 .682 .136 .022 .001 .000 
.001 .022 .136 .682 .136 .022 .001 
.000 .001 .022 .136 .682 .136 .022 
.001 .000 .001 .022 .136 .682 .136 
.022 .001 .000 .001 .022 .136 .682 
.136 .022 .001 .000 .001 .022 .136 
1. 000 1.000 1. 000 1.000 1.000 1. 000 1.000 
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Sel 
.136 
.022 
.001 
.000 
.001 
.022 
.136 
.682 
1.000 
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equal. This is a circumplex with deviations and seems to 
represent a rather close estimate of the normal model, per-
fect, uniform circumplex. This seems a very remarkable 
result given the randomized procedures by which the data 
were collected: strong evidence to support the assumption 
that the latent continuum underlying the catego'ries is, 
indeed, continuous and circular. The data also give support 
to Leary's ordering of the categories around that continuum. 
Comparison of the cells of Tables 4.5 and 4.6 indicates 
that many of the differences between the data and the model 
seem trifling (e.~., Doc-Con: .125 and .136, or a difference 
of about only 1%) while others seem large (~-~.,Con-Com: 
.398 and .682, or a difference of about 28%). The Conven-
tional category label seems to have been a poor choice: 
I shall return to this issue below. Most of the cells seem 
fairly close: yet, in general, the empirical distributions 
exhibit, consistently, some kurtosis and some right and left 
skew. These characteristics of the data will be examined 
further below. 
Each of the 8 distributions can be examined for good-
ness-of-fit to the normal curve (Kolmogorov-Smirnov Test). 
The results indicate that three of the distributions (Doc, 
Res, and Cri) do not differ, significantly, from the normal 
model. The distribution for Man differs from the normal 
curve at the .05 level. The distributions for Con, Com, Ske, 
and Sel differ from the normal curve beyond the .01 level. 
These differences will be considered again, below, in the 
context of examining the individual item distributions for 
the development of a test construction procedure using the 
frequencies. 
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However, before this_material is presented it is 
instructive to consider one other aspect of Tables 4.5: The 
column totals. Given the circular nature of the continuum 
it can be considered a "closed" structure as opposed to the 
open-ended nature of the usual linear scaling techniques 
where the first and last intervals are indeterminate in size 
(Guilford, 1954). All the interval sizes can, in the cir-
cular, closed structure, be estimated as proportions of the 
whole. In this case (8 categories or intervals), the ideal 
equal interval width can be seen to be equal to 1.00 divided 
by 8 or .125. The proportions actually obtained can be 
compared to these ideal proportions to get an impression of 
how far off of equal the empirically obtained proportions 
are. That is, how much "error" is present in the size of 
the empirical intervals. To examine this we subtract one 
proportion from the other and examine the differences. These 
calculations are carried out at the bottom of Table 4.4. 
They seem to be very small differences. Considering their 
absolute values, the range is from .001 to .020. Some idea 
of the nature of this size of error can be obtained by 
setting up a ratio of the size of the difference to the 
size of the ideal interval width. Looking at the largest 
smallest of the differences: 
.001 = 008 
.125 . and, 
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:~~g = .160. 
In other words, the smallest error is off by only .8% (less 
than 1%} of the equal interval size; and the largest is off 
by only 16% of the interval size. If the absolute differ-
ences are summed and averaged, the ratio of the mean dis-
crepancy to equal interval size can be examined. This is: 
.009 = 075 
.125 . 
or only 7.5% of the equal interval size. This seems like a 
relatively small error. To get some idea of the relative 
size of this error a similar analysis can be made of other, 
published, circumplices. 
Stern has published several scale (as opposed to item} 
intercorrelation matrices in order to compare his Activities 
Index circumplex with that of Leary's ICL circumplex and 
torr's IBI circumplex (Stern, 1970); and Rinn (1965) has 
published the intercorrelation matrix of the ICL scales as 
used by him with high-school counselors. These tables are 
presented here as Tables 4.7, 4.8, 4.9, and 4.10. 
First, it might be pointed out that each of the 
matrices more or less conforms to Guttman's criteria for 
a quasi-circumplex: the correlations are largest along the 
main diagonal and get smaller and then larger along the 
diagonals toward the lower-left and upper-right corners. 
Thus, this examination of two independently obtained inter-
TABLE 4.7 
Intercorrelations of Interpersonal Checklist Scales with Reliability 
Coefficients in the Main Diagonal (Leary, 1957) 
1 2 3 4 5 6 7 8 
1 .76 .56 .32 .05 -.30 .00 .10 .12 
2 .56 .76 .46 .12 -.31 -.21 -.09 -.15 
3 .32 .46 .81 .54 -.10 -.14 -.31 -.06 
4 • 05 .12 .54 .73 .36 .18 -.27 -.08 
5 -.30 -.31 -.10 .36 .78 .60 .21 .23 
6 .00 -.21 -.14 .18 .60 .83 .44 .34 
7 .10 -.09 -.31 -.27 .21 .44 .75 .46 
8 .12 -.15 -.06 -.08 .23 .34 .46 .80 
Total 1.61 1.14 1. 52 1.63 1.47 2.04 1.29 1.66 
Proportion .130 .092 .123 .132 .119 .165 .104 .134 
Equal 
Proportion .125 .125 .125 .125 .125 .125 .125 .125 
Difference .005 -.033 -.002 .007 .006 .040 .021 .009 
~ 
0\ 
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TABLE 4.8 
Intercorrelations of Interpersonal Checklist Scales with Reliability 
Coefficients in the Main Diagonal (Rinn. 1965) 
1 2 3 4 5 6 7 8 
1 .76 .61 .55 .38 .07 .13 .31 .29 
2 .61 .76 .67 .51 .09 .11 .03 -.02 
3 .55 .67 .81 .64 .19 .16 .oo .oo 
4 .38 .51 .64 .73 .52 .32 .01 .03 
5 .07 .09 .19 .52 .78 .68 .'35 ~37 
6 .13 .11 .16 .32 .68 .83 .52 .46 
7 .31 .03 .00 .01 .35 .52 .75 .72 
8 .29 -.02 .00 .03 .37 .46 .72 .80 
Total 3.10 2.76 3.02 3.14 3.05 3.21 2.69 2. 65 . 
Proportion .131 .117 .128 .133 .129 .136 .114 .112 
Equal 
Proportion .125 .125 .125 .125 .125 .125 .125 .125 
Difference .006 -.008 .003 .008 .004 .011 -.011 -.013 
1.0 
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·.·1111111111 TABLE 4.9 
Intercorrelations of the Interpersonal Behavior Inventory Scales with Reliability 
Coefficients in the Main Diagonal (Lorr & McNair, 1963) 
1 2 3 4 5 6 7 8 9 
1 .87 ,56 .24 -.26· -.27 -.30 .01 -.06 .39 
2 .56 .93 .60 -,06 -.04 .06 -.38 -.49 ,00 
3 .24 .60 .81 .27 .28 .21 -,35 -.50 -.16 
4 -.26 -.06 .27 .84 . 4 9 ,19 -.27 -.51 -,54 
5 -.27 -.04 .29 .49 .83 .50 -.10 -.14 -.26 
6 -.30 .06 .21 .19 .50 .77 -.32 -.17 -.19 
·• 
7 .01 -.38 -.35 -.27 -.10 -.32 .75 .61 .29 
8 -.06 -.49 -.50 -.51 -.14 -.17 .61 .88 .45 
9 .39 .00 -.16 -.54 -.26 -.19 .29 .45 .84 
Total 1.18 1.18 1.40 .15 1.29 .75 .24 .07 .82 
Proportion .167 .167 .198 .021 .182 .107 .034 .101 .116 
Equal 
Proportion .111 .111 .111 .111 .111 .111 .111 .111 .111 
Difference .056 .056 .087 -.090 .071 -.005 -.077 -.101 .005 \0 
co 
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TABLE 4.10 
Intercorrelations of the Activities Index Scales with Reliability 
Coefficients in the Main Diagonal (Stern, 1970) 
1 2 3 4 5 6 7 8 9 10 11 12 
1 .89 .42 .35 .20 .21 -.02 -.05 .09 .25 ,29 .29 ,29 
2 .42 . 94 .so ,37 .39 -.13 -.11 -.15 .17 .04 ,09 ,38 
3 .35 .50 .90 .51 .45 .07 .19 .07 .22 -.12 .08 .12 
4 .30 .37 .51 .83 .40 .20 .24 -.05 -.01 -.06 .03 -.03 
5 .21 .39 .45 .40 .87 .38 .32 .12 .07 -.02 -.17 .14 
6 -.02 -.13 .07 .20 .38 1.00 .25 .18 -.07 -.10 -.28 .04 
7 
-.05 -.11 .19 .24 .32 .25 .82 .41 .14 .05 -.01 -.07 
8 .09 -.15 .07 -.05 .12 .18 .41 .84 .58 .39 .32 .33 
9 .25 .17 .22 -.01 .07 -.07 .14 .58 .81 .35 .so .67 
10 .29 .04 -.12 -.06 -.02 -.10 .05 .39 .35 .82 .34 .30 
11 .29 .09 .08 .03 -.17 -.28 -.01 .32 .so .34 .79 .34 
12 .29 .38 .12 -.03 .14 .04 -.07 .33 .67 .30 .34 .88 
Total 3.31 2.90 3.35 2.73 3.16 1.52 2.19 3.13 3.68 2.27 2.32 3.37 
Proportion .098 .085 .099 .080 .093 .045 .064 .092 .108 .067 .068 .099 
Equal 
Proportion .083 .083 .083 .083 .083 .083 .083 .083 .083 .083 .083 .083 
Difference .015 .002 .016 -.003 .010 -.038 -.019 .009 .025 -.016 -.015 .016 
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correlation matrices for the same instrument (Rinn's and 
Leary's) implicates the same circular structure as does the 
independently obtained frequencies collected through the 
randomized scaling procedure of this study. It seems worth 
stressing here that the intercorrelation matrices involve 
£?1Y the interrelationships among the scales while the 
frequencies matrix allows for considering the more detailed 
information supplied by considering the relationships among 
the items. That is, we can structure the scales more homo-
genously with the frequency scaling procedure and perhaps 
improve the structure of the correlations among the scales. 
Further study of the goodness-of-fit of each of the three 
tests to some model through the analysis of covariance-
structure techniques advocated by Mukherjee (1970) would 
seem to be required in order to better evaluate the relative 
adequacy of each of the test's approximation to the circum-
plex, An initial impression, however, can be gained from 
the data at hand through study of the relative differences 
among the studies in the discrepancy-from-equal-interval 
ratios. The data are presented in Table 4.11. 
In making this comparison it should be noted that this 
study and Rinn's are the most comparable in that both used 
the same instrument and "normal" samples. While Leary, of 
course, used the same instrument, his data were obtained 
from a psychiatric population. The range of discrepancies 
found in this and in Rinn's study were the smallest of the 
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TABLE 4.11 
Data for Comparisons of the Discrepancies Between Equal 
Proportions and Empirically Obtained Proportions 
from Tables 4.4, 4.7, 4.8, 4.9, and 4.10 
Frequencies Leary Rinn Lorr Stern 
Smallest 
Discrepancy .001 .002 .003 .005 .002 
Largest 
.020 .040 .013 .101 .038 Discrepancy 
Average 
.009 .015 .008 .065 .015 Discrepancy 
*Ratio 
AD : IEIP .075 .123 .064 .584 .184 
*AD ~ Average Discrepancy 
IEIP = Ideal Equal Interval Proportions 
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5 and were very similar (.011 and .020, respectively). The 
ranges were also similar for the Leary and Stern data (.039 
and .037, respectively). The Lorr data exhibited a rela-
tively wide range of discrepqnaies (.097). Similarly for the 
mean discrepanciesa ... 009 for the data of this study, .008 
for Rinn's data, .015 for Leary and Stern's, and .065 for 
Lorr's. The ratios of the averqge discrepancy to the equal 
interval proportion seems useful as an index of the size of 
the average discrepancy relative to the size of the equal 
interval width and can.be read a$ a percentage. Rinn 1 s 
data indicate.an average discrepancy from equal intervals of 
about 6 l/2%. The data from this study indicate an error of 
about 7 1/2%. Leary's data seems next most accurate, with 
an error of about 1~%. Stern's data ranks next with the 
index being about 18 1/2%. Lorr 1 s interval sizes seem 
extremely variable in that the index reaches 58 1/2%. 
The implications of this comparison would seem to be 
that Leary's categories can be taken as a reasonably close 
approximation to an equal interval scale. Data obtained 
through two grossly different sets of procedures (item 
distributions obtained through q randomized scaling technique 
and interscale correlations obtained from using the instru-
ment as a self-descriptive device) give similar estimates of 
very small discrepancies from equal intervals around the 
scale. Leary's data indicated error which was twice as 
large as that of the other two studies; but his data were 
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obtained from a psychiatric population. The issue is an 
important one, of course, for equality of interval size is 
an eagerly sought for desideratum in test construction and 
scaling procedures (Guilford, 1954). 
Ite~ Placement within the Categories 
Having collected the items together according to their 
modes for the circumplex matrix, the placements of the 
items in the categories by this technique can be examined 
for the number of items which were placed in each category, 
and for comparison with Leary's placement of the items. The 
items (using their randomized numbers) are listed under the 
category label within which they exhibited a mode in Table 
4.12. The item placements (again using the randomized num-
bers) given by Leary are presented in Table 4.13. Inspection 
of Table 4.12 shows that the category Conventional, relative 
to modal values, attracted only 3 of the 128 items. Several 
students commented on the use of this category, indicating 
that they avoided using it because of negative connotations 
of the term. Indeed, it looks as if the avoidance was a 
general phenomenon. (As we shall see below, when we calcu-
late scale values for the items, that this avoidance was 
far from a complete one.) However, this evidence does seem 
to indicate that, for the scaling technique, it might be 
best to consider using another term for this category. 
Nevertheless, even given the general "avoidance" of the 
category it is expected that the avoidance should amount to 
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TABLE 4.12 
A List of the Items, by Randomized Number, Which Exhibited 
Modal Values in One of the 8 Categories 
Doc Con Res Man Com Cri Ske Sel 
9 R3 5 2 63 1 10 3 25 11 
12 85 26 6 64 4 16 7 27 13 
20 06 120 8 68 40 22 17 43 18 
21 95 14 71 46 33 23 69 48 
24 97 15 74 55 47 60 88 52 
31 101 19 77 59 49 73 107 58 
32 104 28 79 65 so 78 62 
36 lOS 29 81 67 61 82 66 
39 108 30 93 84 90 94 72 
41 111 34 96 110 92 102 76 
44 113 35 99 115 98 103 87 
45 116 37 106 100 109 89 
51 117 38 112 114 91 
53 118 42 122 119 
57 121 54 126 127 
70 123 56 128 
75 124 
80 125 
No.of 
Items 36 3 31 11 12 16 6 13 
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TABLE 4.13 
A List of the Items, by Randomized Number, Which Leary 
Placed in Each of the 8 Categories 
Doc Con Res Man Corn Cri Ske Sel 
2 5 14 4 1 15 3 11 
9 12 18 6 7 29 13 21 
20 26 19 8 16 34 17 24 
28 30 45 10 23 40 22 42 
32 31 54 46 33 55 25 44 
36 62 63 59 37 56 27 52 
38 64 79 61 47 60 35 57 
39 66 80 65 49 73 43 58 
41 70 81 67 50 78 45 72 
51 83 87 74 68 82 69 85 
53 93 89 77 71 100 88 91 
75 95 101 84 90 102 94 104 
76 97 108 110 92 103 98 116 
105 120 118 122 99 119 109 123 
113 121 125 126 106 128 127 124 
No. of 
Items 16 16 16 16 16 16 16 16 
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displacements, for the ~ost part, into the adjacent categor-
ies. Thus, it would be expected that Doc and Res would be 
overrepresented in terms of number of items. This, indeed, 
seems to be the case. These two categories have 36 and 31 
items respectively, while the average number of items in 
the remaining 5 categories is about 12. 
Comparisons on the agreement show that complete agree~ 
ment in category placement occurred for 58 items (46%), 40 
items (31%} were one step off in placement, 22 items were 
two steps apart (17%), and 8 items (6%) were as much as three 
steps apart. Given the rough, categorical nature of this 
comparison it can be argued that fairly good agreement was 
found for about 3/4 of the items; and that fairly poor 
agreement was found for only about 25% of the items. This 
would seem to indicate, at least roughly, fairly good 
validity for Leary's placement of items into scales. Inter-
estingly, when items did shift categories they tended to 
shift in groups. That is, all 3 items which shifted 3 
steps from Leary's placement in Res, shifted to Sel; and 
the 4 items which shifted from Leary's placement in Cri 
all shifted together into Res. This would seem to indicate 
the possibility of some systematic consistency to, some 
cohesiveness among, the displacements which did occur. 
Individual Item Distributions 
Having shown that the distributions (on the basis of 
their overlap) can be ordered into a circumplex order thus 
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ordering the categories (or scale points on the underlying 
continuum), and that the order does follow that originally 
proposed by Leary, the next step is to examine the individual 
item frequency distributions. The circumplex in the last 
section was developed using all of the Checklist items in 
spite of the fact that visual inspection of the distributions 
indicated that several of the items might not be useful for 
whatever reason (sex differences, ambiguity, referral to 
another possible dimension, etc.). However, criteria can be 
developed for discriminating "good" from "bad" items and the 
purpose of this section is to suggest one possibility if only 
to demonstrate the procedure. 
In general, the most obvious characteristic of a "bad" 
item in this context is that it should not exhibit too much 
variability in its frequency distribution (e.~., approach 
rectangularity, exhibit bimodality, etc.). On the average, 
as reported earlier, the distributions approximated the stan-
dard normal curve. In this normal model about 95% of the 
frequencies are expected to be found spread over only 3 
adjacent categories when the curve is divided into 8 inter-
vals. The normal curve then, as is typical in test construc-
tion procedures, would seem to be a useful criterion against 
which to select "good" items. Each of the items were trans-
formed into cumulative proportion distributions and examined 
for goodness-or-fit to the cumulative normal curve with the 
Kolmogorov-Smirnov Test. The major question, at this point, 
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was one of how stringent to be in accepting the null-hypothe-
sis. A rather lenient criterion was adopted on the grounds 
that this study is primarily demonstrative in intent rather 
than intended as conclusive. Thus, those curves which 
exhibited a probability value of greater than .01 were 
accepted as reasonably close approximations to the normal. 
(A more stringent condition would be to accept only those 
curves which exhibited probability values greater than .05.) 
Forty-seven items (about 37%) met this criterion. They are 
listed in Table 4.14. 
Inspection of the remaining distributions indicates 
that many other items exhibit relatively small variability 
but are skewed some to the right or left. A moderate amount 
of skew would not, given the large size of the category 
intervals, be a necessarily negative attribute in item 
selection. Any scaling procedure would, for the most part, 
only "pull" these items toward the borders of the categories 
(given the weighting of the scale scores by the frequencies) 
and not necessarily over in~o another category from the 
modal category. One procedure for selecting further useful 
items, allowing for some skew, would be to collect the 
distributions into two sets, one for right skew and one for 
left skew. These could then be averaged to estimate some 
model skewed distributions for the data. Another possibility 
is to arbitrarily set up the two model skew distributions. 
Given the demonstrative nature of this study I chose this 
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TABLE 4.14 
Items Selected as Useful for Constructing Scales 
by Criteria Related to Skew and Variability 
Normal Left Skew Right Skew 
Approximation Approximation Approximation 
1 71 3 66 10 
4 72 5 68 14 
6 73 8 76 24 
7 74 15 77 28 
9 75 17 78 30 
11 85 18 80 45 
12 86 21 83 52 
16 94 26 89 55 
20 95 27 91 60 
25 103 29 96 64 
31 104 32 97 79 
36 105 33 99 81 
37 112 34 102 108 
39 113 46 109 121 
40 114 47 110 
41 117 58 111 
44 118 59 115 
51 119 62 127 
57 122 65 128 
61 123 
63 124 
67 125 
69 126 
70 
Total 47 38 14 
110 
latter approach and set up the two model distributions on the 
criterion that even though skewed the empirical distribution 
should show about a 90% concentration in the three adjacent 
categories. The models are: 
1. Left Skew: 
.000 .010 .030 .050 .500 .300 .100 .010 
and 
2. Right Skew: 
.000 .010 .100 .300 .500 .050 .030 .010 
The empirical and the model distributions were cumu-
lated and compared using the Kolmogorov-Smirnov Test. The 
items thus selected are also listed in Table 4.14. By this 
process 52 (about 41%) more items were selected as being 
useful. This left 29 items (about 22%) as too variable to 
be useful. And even the majority of these items are not 
necessarily "bad" they just spread the frequencies rather 
more evenly over four adjacent, rather than three adjacent, 
categories. 
These selected items can now be collected into sets on 
the basis or common modes, averaged, and arrayed into an 
8 x 8 matrix, as we did for all the items, to examine them 
for improvement in fit to the normal circumplex model. 
Tables 4.15 and 4.16 present the average frequencies and 
proportions, respectively, and they can be compared to their 
counterparts, Tables 4.4 and 4.5 and to the normal curve 
circumplex of Table 4.6. 
TABLE 4.15 
t-1atrix of Average Item Distributions for the 8 Categories, 
Raw Frequencies (N = 109) , After Item Selection Procedure 
Doc Con Res Man Com Cri Ske Sel 
Doc 67.40 12.30 5.03 1~64 .61 .33 1.73 19.97 
Con 12.50 51.00 32.00 4.00 2,00 .oo .50 7,00 
Res 4.18 14.36 58.04 18,32 7.14 1.77 .50 4.68 
Man .30 2.40 9.50 64.40 18.30 10.00 1.40 2.70 
Com .80 2.80 1. 20 14.60 68.40 9,00 4,20 8,00 
Cri .93 1.64 1.00 3.14 10.57 60,71 23,14 7,86 
Ske 3.67 .67 .67 .67 3.67 14,00 73,33 12.33 
Sel 30.60 9.10 2,50 1,10 4.20 4,00 3.60 53.90 
Total 120.37 94.28 109.94 107.86 114,88 99,82 108,40 115.64 
Proportion .138 .108 .126 .124 .132 ,114 .124 .133 
Equal 
Proportion .125 .125 .125 .125 .125 .125 .125 .125 
Difference .013 -.017 ,001 -,001 .007 -.011 -.001 -,008 
...... 
...... 
...... 
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TABLE 4.16 
Matrix of Average Item Distributions for the 8 Categories 
Proportions of N = 109, After Item Selection Procedures 
Doc Con Res Man Com Cri Ske Sel 
Doc .618 .113 .046 .015 .006 .003 .016 .183 
Con .115 .467 .294 .137 .018 .ooo .005 .064 
Res .038 .132 .533 .168 .065 .016 .005 .043 
Man .003 .022 .087 .590 .168 .092 .013 .025 
Com .007 .026 .011 .134 .627 .083 . OJ9 .073 
Cri .009 .015 .009 .029 .097 .557 .212 .072 
Ske .034 .006 .006 .006 .034 .128 .673 .113 
Sel .281 .083 .023 .010 .039 .037 .033 .494 
Sum 1.105 .864 1.009 .989 1.054 .916 .996 1.067 
The tables still clearly exhibit Guttman's quasi-
circumplex criteria. The Kolmogorov-Smirnov Test was 
applied to each of the 8 average distributions to see if 
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normal model had improved. The tests 
indicate that it has. Five of the distributions (Doc, Res, 
Man, Com and Ske) are now not significantly different from 
the normal curve (as opposed to three of the distributions 
of Table 4.4). Another distribution (Cri) approaches 
normality more closely. Only two of the categories exhibit 
distributions which seem to differ significantly from 
normal: Con and Sel. 
Clearly, the items used to construct scales can be 
easily tailored to produce a very close fit to the perfect, 
uniform circulant; and these scales will tend to also 
exhibit the qualities of the standard normal curve. 
The equality of the intervals was also examined for 
improvement over the observed with the unselected items. 
The smallest absolute difference is still .001; however, 
the largest is now only .011. The average discrepancy is 
now .007 and the ratio of this discrepancy to the size of 
the equal interval is now equal to .059 which is also 
smaller than that obtained earlier (.075). In fact, refer-
ence to Table 4.11 shows that this is the smallest of the 
discrepancy ratios found in any of the empirical circumplices 
examined, indicating that this data now exhibits interval 
sizes which are the closest to equal so far obtained. 
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Given, then, that the items exhibit circular distri-
tions, scale values for each of the items can be obtained 
following Schlosberg's procedure of arranging the items 
around their modes and numbering the category-step from the 
mode, then weighting the category-step numbers by the 
frequencies. 
categories. 
This procedure assumes equal intervals for the 
It also leads to scale values which would seem 
to be the equivalent of radian measures. It would seem more 
, useful and efficient (given the demonstration that the 
distributions are circular) to follow Ross's (1938) recommen-
dation and use polar coordinates to scale the items. The 
angles thus obtained can readily be transformed to radians 
if this is desirable; and it is not necessary to assume 
equal intervals, as will be shown. Further, it is possible 
to use the information from this calculation to select "good" 
items on the basis of their variability and the tedious 
calculations presented in this section on the item distribu-
tions will probably not be necessary. 
Scaling Items into Angles 
The primary function of the prior sections of this 
chapter was to demonstrate that the nature of the item 
distributions was indeed circular and met Guttman's criteria 
for a quasi-circurnplex. Once this circularity is accepted 
it is not necessary to analyze the frequency data any 
further. Rather, it is more efficient to precede to obtain 
scale values for the items using the trigonometric functions. 
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The circular nature of the distributions implies that one of 
the basic assumptions of our usual arithmetic is being 
violated: that of transitivity. That is, the assumption 
that if a > b, and b > c, then a > c no longer holds. If we 
number the 8 categories, 8 is not greater than 1 on the 
circular continuum. This is why Schlosberg had to go to 
the trouble of rearranging the frequencies around their modes. 
What is important is the relationships among the items which 
determine how close they are to, or how far on the circle 
they are from, one another. Guttman refers to this as the 
"Law of Neighboring". This information is most simply 
expressed in terms of the angles between the items. 
In calculating the angles we begin at an arbitrary 
base-line. The decision as to where to place that base-line 
is trivial and subject merely to arbitrary convention. For 
this data I selected the boundary between the categories Sel 
and Doc as the arbitrary base-line. Each observation (tally) 
is considered to be representable as a vector; and the final 
scale value, then, will be a mean vector. The stability of 
the mean vector will of course depend upon the number of 
observations (subjects) for each item. As a by-product of 
the calculation of the angles we can also obtain a value--
R--which represents the spread of the individual observations 
around the mean vector (the scale-value for the item). In 
addition, the item intercorrelations can be calculated from 
the ~requency data by obtaining the cosine of the angle 
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between any two of the i terns. For example, these inter-
correlations could be computed for this data and compared to 
the correlations reported by other authors. In general, 
the angle and the vector length (r) are sufficient statistics 
to serve for statistical estimation and hypothesis testing 
procedures using the Circular Normal Distribution. 
The calculations are carried out by determining the 
sine and cosine values for the angle between the midpoints 
of the intervals (categories) and the arbitrary base-line. 
These values are then multiplied by the corresponding 
frequencies for that category. These products are then 
summed and the angle is calculated by the following formula: 
-1 e =tan (y/x), (4.1) 
the vector length by 
r = "-[' x2 + y2 , 
and R (the measure of dispersion) by 
R = r/n, 
(4.2) 
( 4. 3) 
where x equals the sum of the frequency X cosine products 
and y equals the sum of the frequency X sine products. 
Because of the circular nature of the distributions, two 
points (one for each dimension) are required to determine 
each vector's position. 
An example of the calculations are presented in Table 
4.17. The example presented uses· the sines and cosines 
appropriate to the equal interval case. However, given the 
closed nature of the scale, the actual interval size can be 
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TABLE 4.17 
An Example of the Calculations Required to Obtain Angular 
Scale Values from Circular Frequency Distributions 
Item 
95 
Total 
Category f cos sin X 
Doc 
Con 
Res 
Man 
Com 
Cri 
Ske 
Sel 
67 • 707 .707 47.369 
14 .000 1.000 0.0 
0 
-
.707 • 707 0.0 
0 -1.000 .000 0.0 
1 - .707 - .707 .707 
0 .000 -1.000 o.o 
1 .707 - .707 .707 
26 1.000 .000 26.000 
73.369 
r =~(73.369)2+ (59.955)2= 94.750 
R = 94.750/109 = .870 
e = tan-1 (59.955/73.369) = 39.3° 
y 
47.369 
14.000 
0.0 
o.o 
.707 
0.0 
.707 
0.0 
59.955 
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calculated by considering the relative frequencies as pro-
portionate sectors of the whole circle in terms of degrees. 
The center of this interval can then be transformed into the 
appropriate sin~ and cosine values and scale values can then 
be calculated which take into account the variable length of 
the empirical intervals. Table 4.18 presents these calcu-
lations plus th~ resulting midpoints and ranges of the empir-
ical intervals found in this study using the proportions 
given in Tabl~ 4.4. The equql int~rval midpoints and inter-
! 
val lengths pre also presented in the table. 
The top row of the table presents the relative frequen-
cies taken from Table 4.4. The second row presents the 
equivalence, in angles, of the interval length (obtained by 
multiplying the proportions by 360). In the equal interval 
case these valu~s would each equal 45. The closeness of 
the empirically obtained lengths and the ideal lengths which 
was found in th~ comparison ot the proportions in Table 4.4 
is even more apparent when the rounded angles are contrasted. 
Three of the ca~egories round to exactly 45 degrees (Res, 
Man, and Ske), two are only about 3 degrees off of equality 
(Com and Sel), ~nd one is about 4 degrees off (Cri). Doc 
is about 5 degrees larger than the equal interval case; and 
Con is about 6 degrees shorter. 
One important cons~quence of the closed nature of 
the scale is that these differences compensate for each 
other relative to the midpoints of each interval so that 
---- .,.... ..• \ ..... ~,.~~-, 
TABLE 4.18 
Interval Midpoints and. Sizes, in Angles 
for Empirical and Equal Proportions 
Doc Con Res Man Com · Cri Ske Sel 
Empirical 
Proportion .138 .109 .126 .124 .132 .144 .124 ,133 
Equivalence 
in Angles 49.68 39.24 45,36 44.64 47.52 41.04 44.64 47.88 
Interval 24.84- 74.52- 113.76- 159.12- 203.76- 251.28- 292.32- 336.96-
74.52 113.76 159.12 203.76 251.28 292.32 336.96 24.84 
Midpoints 49.68 94.14 136.44 181.44 227.52 271.80 314.64 .90 
Ideal 22.50- 67.50- 112.50- 157.50- 202.50- 247.50- 292.50- 327.50-
Interval 67.50 112.50 157.50 202.50 247.50 292.50 337.50 22.50 
Ideal 
Midpoints 45.00 90.00 135.00 180.00 225.00 270.00 315.00 0.0 
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midpoints of the empirical intervals are even closer to 
midpoints of the equal intervals: three of the categor-
are discrepant by only 1 degree (Res, Man, and Sel), one 
category exhibits no difference (Ske) , two show a difference 
of only 2 degrees (Com and Cri), and Con and Doc are only 
4 and 5 degrees off of the ideal midpoints, respectively. 
The implication is that it should matter very little which 
of the midpoints we use, the empirical or the ideal, to 
obtain scale values for the items; in either case the items 
will be placed very close to the same position on the circle. 
A graphic illustration of the relative lengths and the 
resulting midpoints is presented in Figure 4.1. Visually, 
they look very much like 8 equal sectors. 
Another way of looking at the agreement between scaling 
the items with the empirically obtained midpoints and with 
the equal interval midpoints is to calculate the angular 
values for the items using both reference points and then 
calculate the correlation between the two sets of values. 
These calculations were carried out and the correlaton was 
.9998, or practically perfect. 
In order to gain some impression of the size of the 
difference in angular placements using the two midpoints 
their absolute differences were calculated, summed and 
averaged. Subtracting the empirical interval midpoints from 
the equal interval midpoints, the mean difference in angular 
scale values was -2.78 + 1.96. 
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Figure 4.1 
Graphic Representation of the Empirical Interval 
Sizes of the Circular Scale 
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One implication of these results (given, of course, 
they are replicable) is that we might automatically 
equal interval midpoints to calculate scale values 
going to the trouble of calculating the empirical 
interval sizes and midpoints sizes and midpoints. That is, 
assuming equal intervals will not introduce any important 
source of error. The use of the equal interval midpoints 
is more efficient in that their use reduces the time and 
labor involved in calculating scale values. 
Another implication is that we might use a relatively 
small number of categories, say 8 to 12, to scale the items 
but (given an initial large pool of items) we can then select 
items within 2 or 3 degrees of one another to construct 
highly homogenous scales; and if we maintained some degree 
of separation between the items of adjacent scales (say 10 
degrees) we could construct many more scales than the 
original 8 to 12 categories (say, for this example, 36). 
This larger number of scales (related as they are by the 
circular structure could prove to be very useful in psycho-
logical assessment procedures. 
The angular scale values for each item are presented 
in Table -4.19, along with the vector magnitudes (r), and 
the vector dispersion measures (R) , and the statements them""'" 
selves. The angular values have been rank ordered and 
grouped by category intervals. (These three values are also 
presented in Table A.3 in the Appendix along with the same 
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TABLE 4.19 
Angles, Resultant Lengths '(r), Dispersions (R) . and 
Statements, Ranked and Grouped by Category Intervals 
(Equal Interval Midpoints) 
cate-
gory 
Doc 
Item 
76 
66 
91 
62 
24 
121 
18 
108 
113 
41 
44 
86 
89 
118 
12 
123 
45 
125 
20 
104 
95 
124 
117 
105 
75 
85 
39 
57 
51 
53 
36 
31 
70 
9 
Angle 
22.7 
22.9 
23.7 
27.4 
28.1 
30.1 
31.2 
31.7 
33.0 
33.4 
35.1 
35.5 
37.0 
37.0 
37.8 
37.8 
38.0 
38.2 
38.9 
39.9 
39.3 
39.4 
40.3 
41.2 
41.4 
42.0 
43.5 
44.0 
45.2 
46.9 
48.3 
50.0 
52.1 
54.9 
r 
59.32 
81.81 
86.06 
64.56 
88.63 
87.58 
82.21 
89.37 
99.09 
96.58 
96.54 
95.44 
65.04 
93.11 
91.92 
98.90 
80.28 
88.00 
94.94 
99.10 
94.75 
102.20 
103.82 
98.64 
98.74 
97.73 
95.63 
97.02 
87.38 
73.63 
93.82 
81.14 
82.44 
78.63 
R 
.54 
.75 
.79 
.59 
.81 
.80 
.75 
• 8 2 
.91 
.89 
.89 
.88 
.60 
.85 
.84 
.91 
.74 
.81 
.90 
.91 
.87 
!94 
.95 
.• 90 
.91 
.• 90 
.88 
• 8 9 
.80 
.68 
.86 
.74 
.76 
.72 
Statement 
very anxious to be approved 
of 
wants everyone's love 
easily embarrassed 
wants everyone to like him 
spineless 
will confide in anyone 
spoils people with kindness 
too willing to give to 
others 
will believe anyone 
clinging vine 
shy 
easily fooled 
generous to a fault 
forgives anything 
too easily influenced by 
friends 
usually gives in 
over sympathetic 
too lenient with others 
likes to be taken care of 
obeys too willingly 
agrees with everyone 
timid 
meek 
lets others make decisions 
wants to be led 
passive and unaggressive 
hardly ever talks back 
easily led 
often helped by others 
admires and imitates others 
dependent 
loves everyone 
fond of everyone 
trusting and eager to 
please 
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TABLE 4.19 
(Continued) 
cate-
gory Item Angle r R Statement 
ooc 90 57.1 81.12 .74 tender and soft-hearted 
97 58.4 81.02 .74 likes everyone 
21 62.1 76.49 .70 modest 
101 65.0 65.64 .60 tries to comfort everyone 
83 66.8 74.56 .68 freindly all the time 
111 67.1 81.62 .75 always pleasnat and 
agreeable 
con 120 71.6 59.74 .55 eager to get along with 
others 
32 79.6 76.25 .70 very respectful to 
authority 
38 80.4 72.63 .67 accepts advise readily 
116 84.3 79.47 .73 can be obedient 
2 84.4 69.46 .64 grateful 
87 86.2 30.98 .28 overprotective of others 
54 91.3 59.85 .55 bighearted and unselfish 
19 95.5 60.53 .56 gives freely of self 
26 97.6 86.88 .80 sociable and neighborly · 
5 98.3 79.23 .73 friendly 
93 101.2 78.22 .72 warm 
28 104.6 70.09 .64 appreciative 
64 106.9 77.72 .71 affectionate and 
understanding 
79 112.2 74.42 .68 kind and reassuring 
Res 30 116.5 85.68 .79 cooperative 
14 117.5 87.68 .80 considerate 
37 120.9 72.30 .66 self-respecting 
74 124.7 86.23 .79 well thought of 
81 126.5 67.30 .62 enjoys taking care of others 
112 127.5 90.10 .83 helpful 
35 131.5 46.15 .42 can complain if necessary 
6 131.9 78.74 .72 makes a good impression 
63 138.0 77.80 .71 encourages others 
122 140.0 90.47 .83 respected by others 
71 140.7 83.76 .77 able to take care of self 
42 143.7 31.02 .28 able to criticize self 
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TABLE 4,19 
(Continued) 
Item Angle r R Statement 
126 143.9 82.07 .75 often admired 
56 150.3 64.79 ,59 can be frank and honest 
34 152~6 89,84 .82 firm but just 
8 155.6 94.36 .87 likes responsibility 
Man 29 159.1 69.13 .63 straightforward and direct 
68 159.6 77.43 .71 self-reliant and assertive 
77 159.6 92.51 .as good leader 
96 160.8 73.36 .67 independent 
99 161.3 65.81 .60 self-confident 
55 162.3 84.00 .77 can be strict if necessary 
15 162.5 81.12 .74 stern but fair 
67 171.9 98.82 .91 able to give orders 
106 175.3 46.82 .43 poised and self-satisfied 
1 176.6 99.49 .91 businesslike 
40 180.7 80.92 .74 hard-boiled t.ihen necessary 
4 181.1 101.26 .93 manages others 
Corn 46 203.9 89.69 .81 forceful 
65 208.0 76.75 .70 dictatorial 
115 208.7 81.60 .75 bossy 
59 211.1 82.42 .76 dominating 
10 212.6 57.23 .52 expects everyone to admire 
him 
110 213.2 62.90 .58 acts important 
61 221.0 81.69 .75 tries to be too successful 
84 222.8 61.77 .57 always giving advice 
16. 225.8 104.99 .96 likes to compete with others 
33 235.7 72.42 .66 shrewd and calculating 
47 239.4 73.18 .67 boastful 
9B 239.5 55.48 .51 resents being bossed 
100 245.6 43.56 .40 self-seeking 
60 246.9 71.14 .65 outspoken 
23 247.0 50.98 .47 somewhat snobbish 
Cri so 255.1 62.44 .57 egotistical and conceited 
82 259.9 65.12 .60 hard-hearted 
90 261.6 48.20 .44 can be indifferent to 
others 
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TABLE 4,19 
(Continued) 
cate-
gory Item Angle r R Statement 
cri 92 263,2 56.70 .,52 selfish 
119 265,7 83,50 ,77 impatient with others' 
mistakes 
22 266~2 61.44 .56 jealous 
49 266,9 61,09 .56 thinks only of himself 
7 269,9 73,33 ,67 cold and unfeeling 
73 27 2. 9. 103.79 .95 critical of others 
88 276.0 69.63 .64 stubborn 
114 276.2 86~42 .79 cruel and unkind 
43 276,8 65,40 ,60 hard to impress 
103 278.8 87.05 .so frequently angry 
78 282.2 80,77 .74 often unfriendly 
94 283~2 91.70 .84 complaining 
17 284,3 84.12 ,77 rebels against everything 
128 287,5 65,89 .86 sarcastic 
3 287,5 87118 , 80. slow to forgive a wrong 
102 288.8 78,51 .72 irritable 
127 291.1 76.42 ,70 resentful 
Ske 109 295,0 86.03 .79 bitter 
107 297.3 49,11 ,45 able to doubt others 
25 304.9. 94.00 .86 distrusts everybody 
69 312.5 102~62 ~94 skeptical 
27 328.0. 77,92 ,72 often gloomy 
48 330,3 65,0.6 ,60 frequently disappointed 
Sel 52 345.8 74.81 .69 self-punishing 
13 352.5 74.20 .68 touchy and easily hurt 
72 4,3 93.77 .86 always ashamed of self 
11 5.0 84.14 ,77 lacks self-confidence 
58 21.5 90.30 .83 apologetic 
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values calculated using the empirically obtained midpoint 
estimates. In this table the items are ordered by their 
randomized item numbers for reference purposes.) 
Study of Table 4.19 elicits several points worth 
emphasizing. For one, it is remarkable that many of the 
items obtain scale values that are very close to 180 degrees 
apart and these items are clearly polar opposites in their 
usual meanings. What makes this result so remarkable, of 
course, is that they were obtained from procedures that 
involved randomization of the category as well as the item 
order. These results give some indication of how powerful 
this technique can be. To point to some specific examples: 
at 28 degrees on the scale we find the statement "spineless"; 
at 208 degrees we find "dictatorial" and "bossy". At 62 
degrees we find "modest"; at 239 degrees is "boastful". At 
98 degrees we find "friendly"; at about 280 degrees we find 
"frequently angry" and "often unfriendly". There are many 
others which are all within 5 to 10 degrees of where one 
might expect the statements to fall. 
In fact, as one reads down the list one develops a 
feeling of very slight, gradual changes in meaning from 
item to item until, statements at some distance (about 90 
degrees) come to seem qualitatively different; and then they 
gradually approach an opposite meaning, sweeping through a 
qualitatively different meaning again, and then back toward 
the original meaning. It is an interesting exercise to 
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approach the meaning of any statement from both sides: the 
connotations differ. To state this another way: statements 
which refer clearly to one category gradually pick up con-
notations involving the meaning implicit in the adjacent 
category, moving in either direction. That is, at one end 
of the Responsible category the statements connote being 
cooperative, and. at the other end they imply Managerial 
tendencies. This is an important aspect of "meaning" which 
is diagrammed fairly clearly by the structure found with 
this technique; and which has important implications for 
test interpretation regardless of how the test was con-
structed. 
There are however, important anomolies to be found 
also. For example, "self-confident" lies at 161 degrees; 
and we find "lacks self-confidence" at 5 degrees. There 
is a disparity here, in bipolar placement, of about 25 
degrees--which would seem to be rather large. In considering 
this disparity, one piece of useful information is the 
measure of dispersion, R. For "lacks self-confidence'' this 
measure seems at least moderately high (R = • 77); for ''self-
confident" (which would seem to be at least as clear in 
meaning) the value is quite low (R = .60). Given that low 
values of R indicate considerable dispersion around the mean 
vector, this would seem to mean that there was considerable 
disagreement among the subjects concerning the placement of 
the statement. Examining the original distribution for this 
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item (t99) in Table 4.2 we find .that it does not exhibit the 
continuity we assumed in the first place: the mode is found 
in Res, with a drop in the adjacent category Man, but a rise 
again in the next category Com, giving the appearance of a 
bimodal distribution. Clearly, there seems to be some con-
fusion as to the "central" meaning of this term. (Leary had 
placed this item in the Com category.) The bimodal character-
istic could imply that a third dimension might be necessary 
to account adequately for the data. However, there is a 
simpler possibility which would probably be best to explore 
first. 
As one glances over Table 4.19 the first impression is 
that the items pretty well cover the circle ·(given that there 
are fewer items than degrees); however, closer examination 
shows some rather large looking "gaps". Reading down from 
the top of the table we see that most of the items obtain 
scale values that run from 1 to about 4 or 5 degrees apart; 
mostly only 1 or 2 degrees separation between the items. 
However, there is a relatively large gap covering the entire 
latter half of the category Man. There is another gap near 
the center of the category Com; and the latter half of the 
category Ske seems missing. Almost all of the Sel category 
seem to be a gap. These gaps have been plotted on a circle 
graph (Figure 4.2). As noted in Chapter II, Lorr and McNair 
(1963) and Stern (1970) in examining Leary's intercorrelation 
matrix found gaps in his structure. And Rinn's (1965) data 
Man 
Con 
Cri 
Figure 4.2 
The Interpersonal Circurnplex Showing 
. "Gaps'' in the Structure 
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(obtained independently) also showed gaps similar to those 
d here. 
Examination of Figures 2.3 and 2.7, which compare 
everal similar circumplices brings out some clues as to the 
reason for the gaps: missing categories. (Examination of 
the gradual change of meaning in the items used, especially 
a larger sample of items had been used, would allow us 
develop the same generalization internally from the data 
.at hand. This is one of the primary benefits from the use 
of this technique.) Two of the gaps are almost 180 degrees 
opposed and would seem to represent a missing bipolar dimen-
sion: either Independent-Dependent or Self-assertive-Sub-
missive. In addition categories for Withdrawn vs. Sociable 
might be used. Both Lorr and Stern feel that Leary's 
structure importantly lacks a Sociable sector. While there 
are no gaps to be found in that area in this data, this could 
be due to the poor choice of the category label "Convention-
al", forcing subjects to displace many items into the adjacen~ 
categories Res and Doc. (Further evidence on this possibil-
' 
ity will be presented in the next section.) 
Aside from the problem posed by the gaps, it is inter-
esting that the items spread so evenly around the circle. 
This would seem to be because all of the information in the 
frequency distributions was used rather than just the modes, 
as in the earlier frequency distribution analysis. The 
rather even shading across the items blurs the category 
132 
boundaries and makes quite clear that the category labels 
are abstractions from a relatively continuous and homogenous 
space. It will probably take a little trial-and-error 
experimentation to develop a set of categories which will 
lead to equal interval categories and an even spread around 
the entire circle with no gaps. 
Results of the Preliminary Scaling 
Prior to the collection of the data presented in the 
earlier sections of this chapter, a separate scaling study 
was carried out. One hundred twenty-seven students (94 
females and 33 males) volunteered for the project. It was, 
for the most part, an entirely different sample (perhaps 
about 8 or 10 students participated in both studies.) The 
procedures followed were exactly the same; and the same 
items were used. However, the categories were slightly 
different. The categories used in this first, preliminary 
scaling are! Docile-Dependent (Doc), Cooperative-Overcon-
ventional (Coo), Responsible-Overgenerous (Res), Manaqerial-
Autocratic (Man), Competitive-Exploitive (Com), Blunt-
Aggressive (Blu), Skeptical-Distrustful (Ske), and Modest-
Self-effacing (Mod). The underlined terms are those used 
as.categories in the second study. As can be seen there 
was considerable overlap in the category stimulus character-
istics in the two studies. The major difference is that the 
category labels of the preliminary scaling each consisted 
of two, supposedly related, terms. The relationship between 
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them involves Leary's conceptualization of his scales as 
being dimensions which range in intensity from mild to 
extreme. The first term in each pair is supposed to describe 
the mild condition~ and the second term, the extreme condi-
tion. When this study was first conceived it was thought 
that the use of both terms would help to better define the 
dimension underlying~the category and thus help make the 
scaling procedure more reliable and valid. As will be shown, 
to some extent this may have been true; however, it also led 
to some severe problems with many of the basic frequency 
distributions. 
The frequency distributions, for each sex, are pre-
sented in Table 4.20. Again, because of the small number of 
males, the distributions were combined (Table 4.21). Inspec-
tion of the table shows that many of the items show the 
circular form familiar from Table 4.2. In fact, for the most 
part the distributions look markedly similar. However, more 
detailed examination shows many more bimodal and/or rectan-
gular distributions than in Table 4.2. Examples are plenti-
ful--items tS, #15, i 19. Nevertheless, for the most part, 
the major modes are still relatively clear; and it is felt 
that the anomolies serve primarily to increase the varia-
bility of the distributions and will not, when using vector 
sums, affect the mean vector, or placement of the item, 
radically. Therefore, the analysis of these distributions 
will, for comparative purposes, procede step-by-step, 
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TABLE 4.20 
Frequencies of Item Placements in the 8 Categories. by Sex 
Preliminary Scaling (Randomized Item Numbers) 
Item Sex Doc Coo Res Han Com Blu Ske ~1od 
1. F 5 2 72 8 7 
M 1 30 1 1 
2 . F 24 11 26 1 32 
M 3 11 8 1 10 
3. F 5 10 14 63 2 
M 3 8 3 19 
4 . F 4 81 7 2 
M 1 28 3 1 
5 . F 4 45 30 1 1 13 
M 1 13 9 1 2 7 
6. F 1 32 28 10 9 3 1 10 
t<1 11 8 5 4 4 
7. F 1 10 32 24 26 1 
M 1 7 8 7 10 
8. F 2 43 35 6 6 2 
M 10 18 2 3 
9. F 41 18 15 3 1 16 
M 15 5 7 1 5 
10. F 3 6 5 24 33 18 2 3 
M 1 1 10 14 6 1 
11. F 50 2 2 4 36 
M 17 2 1 1 3 9 
12. F 71 6 3 1 1 12 
M 28 2 1 2 
13. F 38 1 1 2 3 2] 28 
M 11 1 2 2 6 11 
14. F 5 34 44 1 10 
M 1 9 16 7 
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TABLE 4.20 
(Continued) 
rtem Sex Doc Coo Res Man Corn B1u Ske Mod 
15. F 9 9 56 2 13 1 4 
H 5 5 17 2 3 1 
16. F 3 83 4 4 
M· 2 26 5 
17. F 1 1 10 24 57 
M 1 4 5 23 
18. F 4 4 75 1 10 
M 3 7 19 4 
19. F 4 19 62 9 
~1 1 10 15 1 6 
20. F 7 12 65 1 1 8 
M 2 7 18 1 5 
21. F 3 1 3 1 86 
M 1 1 31 
22. F 6 25 12 48 3 
M 1 12 4 15 1 
23. F 1 3 1 31 22 22 12 2 
M 1 1 1 11 4 9 6 
24. F 66 1 1 3 5 7 11 
M 27 1 2 3 
25. F 1 2 91 
M 1 2 2 28 
26. F 4 47 27 3 13 
H 1 12 15 5 
27. F 18 1 2 8 59 6 
M 5 1 23 4 
28. F 9 18 28 1 1 37 
~1 2 12 10 9 
29. F 3 5 19 2 63 2 
M 4 12 1 14 2 
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TABLE 4.20 
(Continued) 
Item Sex Doc Coo Res Man Com B1u Ske Mod 
30. F 82 9 1 2 
f.1 2 24 2 2 3 
31. F 23 18 41 2 1 9 
M 6 s 11 1 7 
32. F 30 43 9 4 3 5 
M 9 16 4 1 1 2 
33. F 2 15 55 10 12 
M 6 17 1 8 1 
34. F 1 13 16 50 3 7 1 3 
M 1 11 14 3 2 2 
35. F 5 18 17 20 5 13 4 12 
M 1 4 5 9 4 5 1 4 
36. F 90 2 2 
M 31 2 
37. F 9 34 20 6 8 17 
M 3 7 5 5 1 2 
38. F 39 28 8 3 1 15 
f.1 13 12 3 5 
39. F 63 9 2 1 2 17 
H 19 7 7 
40. F 5 11 57 7 11 2 1 
M 3 4 16 4 5 1 
41. F 87 2 1 1 1 1 1 
M 27 1 1 1 1 2 
42. F 2 6 28 7 6 9 3 33 
M 1 3 6 2 4 1 1 15 
43. F 1 10 17 13 50 3 
M 1 10 3 15 1 
44. F 40 1 1 1 51 
M 13 1 1 18 
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TABLE 4.20 
(Continued) 
rtem Sex Doc Coo Res ~tan Com B1u Ske Mod 
45. F 18 12 49 1 14 
l1 4 8 16 5 
46. F 1 32 21 39 1 
M 14 5 14 
47. F 1 1 7 43 37 3 2 
M 2 10 16 4 1 
48. F 22 1 6 3 5 8 36 13 
M 7 1 3 1 4 6 11 
49. F 2 8 so 17 12 5 
M 1 7 12 7 5 1 
so. F 13 44 28 4 5 
M 5 12 7 7 1 
51. F 75 3 3 2 1 10 
M 20 3 2 2 2 4 
52. F 20 4 5 1 3 3 6 52 
M 8 3 1 4 17 
53. F 42 20 5 1 4 1 21 
M 14 9 4 1 1 4 
54. F 3 9 71 11 
M 5 24 1 3 
55. F 1 8 17 50 4 8 2 4 
M 2 8 18 1 3 1 
56. F 2 7 14 21 38 3 9 
M 5 8 5 1 8 2 4 
97. F 7 80 6 1 
M 25 3 1 1 3 
58. F 36 6 4 1 47 
M 10 4 19 
59. F 1 48 19 24 1 1 
M 1 1 14 7 11 1 1 
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TABLE 4.20 
(Continued) 
Item Sex Doc Coo Res Man Com Blu Ske t1od 
60. F 1 2 5 7 77 2 
M 1 2 4 24 1 1 
61. F 7 5 10 58 12 2 
M 2 2 4 17 6 2 
62. F 30 21 17 1 2 1 2 20 
M 11 6 3 1 2 2 1 7 
63. F 6 17 53 1 1 18 
M 7 19 2 5 
64. F 5 24 46 1 18 
M 1 9 13 10 
65. F 67 9 16 2 
M 21 5 6 1 
66. F 51 10 12 2 1 18 
M 20 4 4 1 4 
67. F 4 5 78 2 5 
M 3 24 1 5 
68. F 3 17 28 20 19 7 
M 1 1 8 7 7 7 2 
6 9. F 1 1 92 
M 33 
70. F 19 21 42 1 11 
M 2 7 12 2 10 
71. F 5 41 21 8 13 1 5 
M 14 3 9 4 3 
72. F 33 2 2 2 55 
M 12 3 18 
73. F 5 13 21 55 
M 2 3 7 21 
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TABLE 4.20 
(Continued) 
Item Sex Doc Coo Res Han Com B1u Ske Mod 
74. F 27 42 7 2 16 
!4 8 12 4 2 6 
75. F 89 1 1 1 2 
M 29 1 1 2 
76. F 44 17 4 3 4 1 2 19 
M 19 2 4 1 3 1 4 
77. F 4 23 46 7 7 7 
M 3 8 14 1 4 3 
78. F 1 5 17 24 46 1 
M 6 2 11 14 
79. F 6 17 53 1 1 18 
M 7 19 2 5 
80. F 22 7 40 1 24 
M 4 4 15 10 
81. F 6 8 68 6 6 
M 1 4 19 4 1 4 
82. F 2 11 30 35 .15 1 
M 1 8 9 8 7 
83. F 17 30 34 1 12 
M 3 16 8 6 
84. F 4 13 48 7 20 2 
M 1 1 13 6 10 1 1 
85. F 72 3 1 1 17 
M 25 2 1 1 4 
86. F 68 3 1 2 2 5 13 
M 22 6 1 4 
87. F 9 11 63 6 1 3 1 
M 3 5 19 3 2 1 
88. F 1 13 20 40 19 1 
M 5 5 12 11 
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TABLE 4.20 
(Continued) 
Item Sex Doc Coo Res Man Com B1u Ske t-1od 
89. F 4 5 76 1 3 2 3 
M 3 4 23 3 
90. F 2 6 2 16 26 19 21 2 
r.t 8 9 9 7 
91. F 22 2 2 4 2 62 
M 9 3 1 1 19 
92. F 1 1 4 55 13 20 
H. 1 3 13 9 6 1 
93. F 6 16 53 1 18 
M 2 9 12 10 
94. F 6 3 2 3 16 58 6 
M 2 3 3 25 
95. F 44 31 3 3 13 
H 24 7 2 
96. F 3 18 29 17 20 2 5 
n 1 4 10 8 7 2 1 
97. F 19 21 42 11 
M 5 9 8 1 10 
93. F 2 21 21 25 21 4 
M 5 8 11 7 2 
99. F 1 6 20 23 15 20 1 8 
M 1 5 11 8 4 1 3 
100. F 2 1 5 7 57 6 2 14 
M 2 18 7 3 3 
101. F 13 16 55 1 9 
M 2 12 13 1 1 4 
102. F 1 4 7 27 55 
M 4 5 6 17 
103. F 2 1 20 37 33 1 
M 3 3 15 12 
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TABLE 4.20 
{Continued) 
Item Sex Doc Coo Res Han Com B1u Ske Hod 
104. F 69 13 1 1 1 9 
r-t 19 6 4 4 
105. F 87 2 1 1 3 
H 25 2 1 1 4 
106. F 4 12 27 21 21 2 7 
H 1 2 5 11 8 4 1 1 
107. F 5 6 9 8 5 57 4 
M 4 3 2 15 
108. F 23 3 56 1 2 1 B 
M 3 6 15 2 7 
109. F 2 1 6 14 70 1 
M 5 2 4 3 24 4 
110. F 1 55 22 14 2 
M 1 22 3 7 
111. F 15 41 22 1 15 
M 5 11 10 7 
112. F 2 36 45 3 1 1 6 
M 2 11 15 1 4 
113. F 73 7 1 1 2 10 
M 25 2 1 5 
114. F 2 2 28 44 18 
M 5 6 17 5 
115. F 1 55 14 23 1 
M 15 2 16 
116. F 25 39 8 4 2 2 14 
M 7 15 3 2 1 5 
117. F 60 1 3 30 
H 20 1 12 
118. F 36 13 20 2 23 
t1 10 6 5 1 1 10 
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TABLE 4.20 
(Continued) 
Item Sex Doc Coo Res Man Corn B1u Ske r.1od 
119. F 1 24 34 27 8 
M 1 7 6 15 4 
120. F 22 40 13 2 1 2 14 
M 7 11 10 1 1 4 
121. F 61 13 4 1 3 1 11 
M 20 6 2 2 1 2 
122. F 1 12 27 29 9 4 12 
M 3 12 10 4 5 
123. F 57 11 6 2 18 
M 17 8 2 6 
124. F 60 1 33 
M 23 1 9 
125. F 29 9 39 1 1 1 14 
M 7 4 10 1 11 
126. F 12 26 29 7 5 2 13 
M 3 12 10 4 4 
127. F 1 1 8 10 73 1 
M 1 6 7 19 
128. F 2 2 7 46 37 
M 1 2 3 12 75 
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TABLE 4.21 
Frequencies of Item Placement in the 3 Categories, 
Combined Groups, Prernlirninary Scaling 
(Randomized Item Numbers) 
Item Doc Coo Res Man Corn Blu Ske Mod 
1. 6 2 102 8 8 1 
2. 27 22 34 1 1 42 
3. 8 18 17 82 2 
4. 5 109 10 3 
5. 5 58 39 2 2 1 20 
6. 1 43 37 15 13 3 1 14 
7. 2 17 41 31 36 
8. 2 53 53 8 9 2 
9. 56 23 22 3 1 1 21 
10. 4 7 5 34 47 24 2 4 
11. 67 2 1 3 2 7 45 
12. 99 8 3 2 1 14 
13. 49 2 3 2 5 27 39 
14. 6 43 60 1 17 
15. 14 14 73 4 16 1 5 
16. 5 109 9 4 
17. 1 1 2 14 29 80 
18. 7 11 94 1 14 
19. 5 29 77 1 15 
20. 9 19 83 2 1 13 
21. 3 2 4 1 117 
22. 7 37 16 63 4 
23. 2 4 2 42 26 31 18 2 
24. 93 1 2 3 5 9 14 
25. 1 3 4 119 
26. 5 59 42 3 18 
27. 23 1 2 9 82 10 
28. 11 30 38 1 1 46 
29. 3 9 31 3 77 4 
30. 2 106 11 1 4 3 
31. 29 26 52 2 1 1 16 
32. 39 59 13 5 4 7 
33. 2 21 72 11 20 1 
34. 1 14 27 64 6 9 1 5 
35. 6 22 22 29 9 18 5 16 
36. 121 2 4 
37. 12 41 25 11 9 29 
38. 52 40 11 3 1 20 
39. 82 16 2 1 2 24 
40. 8 15 73 11 16 2 2 
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TABLE 4.21 
(Continued) 
Item Doc Coo Res t-1an Com Blu Ske ~1od 
41 114 3 2 2 1 2 3 
42. 3 9 34 9 10 10 4 48 
43. 3 1 1 20 20 13 65 4 
44. 53 1 1 1 2 69 
45. 22 20 65 1 19 
46. 46 26 53 1 1 
47. 1 1 9 53 53 7 3 
48. 29 2 9 4 9 8 42 24 
49. 3 15 62 24 17 6 
so. 1 18 56 35 11 6 
51. 95 6 5 2 4 1 14 
52. 28 4 5 1 6 4 10 69 
53. 56 29 9 2 5 1 25 
54. 3 14 95 1 14 
55. 1 10 25 68 5 11 2 5 
56. 2 12 22 26 1 46 5 13 
57. 32 83 7 1 1 3 
58. 46 10 4 1 66 
59. 1 62 26 35 2 1 
60. 1 1 2 7 11 101 3 1 
61. 9 7 14 75 18 4 
62. 41 27 20 2 4 3 3 27 
63. 3 35 49 17 8 4 11 
64. 6 33 59 1 28 
65. 88 14 22 3 
66. 71 14 16 2 1 1 22 
67. 4 8 102 3 10 
68. 1 4 25 3.5 27 26 
6 9. 1 125 1 
70. 21 28 54 3 21 
71. 5 55 24 17 17 1 8 
72. 45 2 2 5 73 
73. 7 16 28 76 
74. 36 54 11 4 22 
75. 118 1 2 2 4 
76. 62 19 8 3 5 4 3 23 
77. 7 31 60 8 11 10 
78. 1 11 19 35 60 1 
79. 6 24 70 3 1 23 
80. 26 11 55 1 34 
81. 7 12 87 10 1 10 
82. 3 19 39 43 22 1 
83. 20 46 42 1 18 
84. 5 14 61 13 30 3 1 
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TABLE 4.21 
(Continued) 
Item Doc Coo Res Man Com B1u Ske Hod 
85. 97 3 3 1 1 1 21 
86. 90 9 1 2 2 6 17 
87. 12 16 82 9 1 5 2 
93. 1 18 25 52 30 1 
89. 7 9 99 1 3 2 6 
90. 2 6 2 24 35 28 28 2 
91. 31 5 3 4 3 81 
92. 1 2 7 68 22 26 1 
93. 8 25 65 1 28 
94. 9 3 5 6 16 83 6 
95. 68 38 5 3 13 
96. 4 22 39 25 27 4 6 
97. 24 39 42 1 21 
98. 2 26 29 36 28 6 
99. 1 7 25 34 23 24 2 11 
100. 2 1 5 9 75 13 5 17 
101. 15 28 68 1 1 1 13 
102. 1 8 12 33 73 
103. 2 4 23 52 45 1 
104. 88 19 5 1 1 13 
lOS. 103 12 2 2 1 7 
106. 1 6 17 38 29 25 3 a 
107. 5 11 13 11 7 72 8 
108. 26 9 71 3 2 1 15 
109. 2 3 10 17 94 1 
110. 2 77 25 21 2 
111. 20 52 32 1 22 
112. 4 47 60 4 1 1 10 
113. 98 9 2 1 2 15 
114. 2 7 34 61 23 
115. 1 70 16 39 1 
116. 32 39 23 4 3 4 3 19 
117. 80 1 1 3 42 
118. 46 19 25 1 1 2 33 
119. 1 1 31 40 42 12 
120. 29 56 17 3 1 1 2 !8 
121. 81 19 6 3 4 1 13 
122. 1 18 36 39 13 4 16 
123. 74 19 8 2 24 
124. 83 2 42 
125. 36 13 49 2 1 1 25 
126. 15 38 39 11 5 2 17 
127. 1 2 14 17 92 1 
128. 2 1 4 10 58 52 
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duplicating the presentation of the earlier sections. 
The frequencies were rearranged around their modes, 
summed, averaged, transformed to proportions, and compared 
to the standard normal curve with the Kolmogorov-Smirnov 
Test. The basic data are presented in Table 4.22 (com-
parable to Table 4.3). The maximum absolute difference is 
.111 which does not reach the .OS level of significance. 
The inference can again be made that the distributions tend, 
on the average, toward the standard normal curve. 
The items were then collected into sets, relative to 
the category in which their mode lay (Tables A.4.1 to A.4.8 
in the Appendix). Each set was averaged and the average 
distributions set into an 8 x 8 matrix (Table 4.23) for 
examination relative to the criteria for a circumplex. The 
proportions are presented in Table 4.24. (The tables for 
comparison are 4.4, 4.5 and 4.6.) Again the matrix appears 
to fit the model of the quasi-circumplex: the largest 
values are along the main diagonal; and the values running 
along the diagonal from the lower-left to the upper-right 
corners can be seen to approach zero and then get larger 
again. And the column totals seem to be relatively equal. 
The range of the absolute differences is from .002 to 
.019. The ratios of the smallest and the largest differences 
to the proportion for equal intervals are: 
.002 = 016 d .019 = 152 
.125 · an ' :T25 · · 
TABLE 4.22 
Summed Item Distributions as Rearranged Around Their Modes 
for the Kolmogorov-Smirnov Test, Preliminary Scaling 
-4 -3 -2 -1 Mode 1 2 3 
Sum 256 641 1116 2381 8761 1790 980 331 
Proportions .016 .039 .069 .146 .540 .110 .060 .020 
Cumulative 
Proportions .016 .055 .124 .270 .810 .920 • 980 1.000 
Normal 
Proportions .000 .001 .022 .136 .682 .136 .022 .001 
Cumulative 
Normal .000 .001 .023 .159 .841 .977 .999 1.000 
Proportions 
Differences .016 .054 .101 .111* -.031 -.057 -.019 .000 
* p > .05 
..... 
~ 
....,J 
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TABLE 4.24 
Matrix of Average Item Distributions for the 8 Categories, 
Preliminary Scaling, Proportions of N = 127 
Doc Coo Res Man Com Slu Ske Mod 
poe .631 .103 .048 .008 .013 .010 .024 .163 
doo .146 .473 .207 .024 .023 .010 .005 .112 
ReS .093 .179 .520 .038 .018 .012 .004 .136 
Man .006 .054 .137 .486 .114 .143 .018 .042 
Com .011 .021 .016 .129 .504 .169 .114 .036 
alu .007 .014 .025 .150 .193 .442 .149 .020 
Ske .039 .006 .012 .045 .101 .131 .634 .032 
Mod .216 .075 .105 .011 .018 .019 .021 .535 
sum 1.149 .925 1.070 .891 .984 .936 .969 1.076 
15G 
The mean discrepancy is .009 and the ratio of this value to 
the size of an equal interval is: 
.009 
.075 :u-s- = 
These values seem to be comparable to those reported in Table 
4.11. 
Each of the 8 average distributions of Table 4.23 were 
compared for goodness-of-fit to the normal model with the 
Kolmogorov-Smirnov Test. Two did not reach the .05 level of 
significance (Doc and Coo); two were significantly different 
at the .05 level: and 4 were significantly different beyond 
the .01 level. Reference back to the discussion of Table 4.4 
shows that the data presented earlier seemed to fit the 
normal model to a greater extent than these distributions. 
The items' placements, according to their modes, are 
set forth in Table 4.25 for comparison with Tables 4.12 and 
4.13. The items seem more evenly spread for this data than 
for the previously reported data; however the second and 
eigth categories (Cooperative and Modest, respectively) both 
seem to be somewhat underrepresented. This would not seem 
to be due to the "avoidance" of the label "Cooperative" as 
might have been the case, to some extent, with the label 
"Conventional". The most likely reason would seem to be the 
category gaps which were discovered in the previous sections. 
Examining the placements for agreement with Leary's 
placements (Table 4.13) we find 78 (61%) in perfect agree-
ment, and 35 (27%) are "misplaced" by only one category-step. 
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TABLE 4.25 
' 
A List of the Items, by Number, \'lhich Exhibited Modal 
Values in One of the 8 Categories, Preliminary Scaling 
Doc Coo Res Man Com Blu Ske Hod 
9 5 14 1 7 29 3 2 
11 6 18 4 10 46 17 21 
12 26 19 8 16 47 22 28 
13 30 20 15 33 56 25 42 
24 32 31 23 49 60 27 44 
36 57 37 34 so 82 43 52 
38 83 45 35 61 88 48 58 
39 111 54 40 90 98 69 72 
41 116 63 55 92 103 73 91 
51 120 64 59 100 114 78 
53 70 65 119 94 
62 71 67 128 102 
66 74 68 107 
75 79 77 109 
76 80 84 127 
85 81 96 
86 87 99 
95 89 106 
104 93 110 
105 97 115 
113 101 122 
117 108 126 
118 112 
121 125 
123 
124 
Number 
of 26 7 24 22 10 12 15 9 
Items 
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The respective figures found earlier were: 46% and 31%,. 
Thus, this scaling seems to be in slightly better agreement 
with Leary's original placements. Thirteen items (10%) were 
as much as 2 steps off (17% in the earlier data), one item 
was 3 steps off, and one other item was 4 steps off. 
The individual item distributions were compared to the 
normal r· right and left skew models, The i terns that fit 
these models are presented in Table 4.26. It is notable 
that there are fewer items which approximate the normal 
curve in this data as compared to that presented in Table 
4.14, In fact the Kolrnogorov-Smirnov Test rejected only 29 
items from the earlier distributions while 52 items were 
rejected from these distributions--almost twice as many. 
This result could be expected from the visual inspection 
of Table 4. 21 where \<Ire sa"YT many anomalous, bimodal-type 
distributions. 
The items selected thus were collected into sets 
based pn the modal categories. The frequencies for each 
set were summed and averaged~ and the average distributions 
were brought together into an 8 x 8 matrix for another 
comparison with the circumplex criteria. Table 4.27 
presents this matrix and Table 4.28 presents the equivalent 
proportions. This matrix can be compared to the unselected-
items matrix for this data (Table 4.23) and to the matrix 
for selected i terns for the data presented earlier _(Table 
4.15). The range of discrepancies is now from .002 to 
TABLE 4.26 
A List of the Items Selected as Useful for Constructing 
Number 
of 
Items 
Scales by Criteria Related to Skew and 
variability, Preliminary Scaling 
Normal 
Approximation 
1 67 
4 75 
12 76 
15 81 
16 85 
24 86 
30 87 
33 89 
36 91 
39 94 
40 104 
41 105 
51 109 
52 113 
57. 121 
60 123 
61 127 
66 
35 
Left Skew 
Approximation 
5 
6 
9 
26 
38 
44 
49 
50 
58 
65 
72 
92 
95 
100 
103 
110 
128 
17 
Right Skew 
Approximation 
3 
R 
11 
14 
17 
19 
20 
32 
34 
47 
55 
63 
24 
73 
77 
78 
82 
101 
102 
112 
114 
117 
120 
124 
126 
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TABLE 4,27 
Matrix of Average Item Distributions for the 8 Categories, Raw Frequencies 
(N = 127) After Item Selection Procedure, Preliminary Scaling 
Doc Coo Res Man Com Blu Ske Mod 
Doc 86.00 11.91 4.64 .96 1. 41 1. 09. 2.14 18.86 
Coo 16.14 66. 29. 23.71 3.71 3.57 1.29 .43 11.86 
Res 7.56 26.44 73.89 4.78 1,67 1.00 .89 10.78 
~1an .33 6.67 18,17 75.67 9,42 11.75 1,08 3~92 
Com .86 2.00 1.86 12,71 73.86 18,86 11.29 5.57 
Blu 1.33 .33 1.00 8,33 28.33 61.33 25.33 1,00 
Ske 1.62 .38 .25 5.75 13.62 24.00 00.00 1.38 
Mod 40.60 4,40 2.00 .40 1.80 2.20 4.00 71.60 
Total 154.48 118.42 125.52 112.31 133.68 121.52 125.16 124,97 
Proportions .152 .117 ,123 .110 .132 .120 .123 .123 
Equal 
Proportions .125 .125 .125 .125 .125 .125 .125 .125 
Difference .027 -.008 -.002 -.015 .007 -.oo5 -.002 -.002 1-' 
U1 
""' 
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TABLE 4.28 
Matrix of Average Item Distributions for the 8 Categories. 
Proportions of N = 127, After Item Selection 
Procedure, Preliminary Scaling 
Doc Coo Res Man Com Blu Ske Mod 
Doc .676 .094 .037 .oos .011 .009 .017 .148 
Coo .127 .523 .187 .029 ,028 .010 .003 .093 
Res .060 .208 .581 .038 .013 .008 .007 .085 
Man .003 .053 .143 .595 .074 .093 .008 .031 
Com .007 .016 .015 .100 .581 .148 .089 .044 
B1u .010 .003 .008 .066 .223 .483 .199 .008 
Ske ,013 ,003 .002 .045 .107 .189 .630 .011 
Mod .320 .035 .016 .003 .014 .017 .031 .564 
Sum 1.216 .935 .989 .884 1.051 .957 .984 .984 
.027, with a mean of .008, The corresponding ratios are~ 
.002 
.125 
1 • 027 
= .0 6, -:T25 = .ooa .216, and -:T25 = .068 
Clearly, the interval sizes are closer to equal than with 
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the unselected items; and the improvement is comparable to 
that found in the independent scaling presented in the 
earlier sections. 
These distributions were also compared to the normal 
model with the Kolmogorov-Smirnov Test. Three curves approx-
imate the normal (Doc, Coo, Man) , t\'TO are significantly 
different from the nor~al at the .05 level (Com. Blu), and 
three differ from the normal beyond the .01 level (Res, Ske, 
Mod). Again, we see some improvement in the number of the 
average distributions which approximate the model. 
The empirical and equal interval midpoints and 
interval sizes relative to the angular scale values are 
presented in Table 4.29. They can be compared with the 
similar values of the independent scaling presented in 
Table 4.18. Clearly, the values presented for these dis-
tributions exhibit a larger disparity between the empiric~! 
and the equal interval values than those from the other 
scaling. The differences between the values for the two 
scalings would seem to reflect the differences in the 
category labeling: this latter study's use of two lables for 
,q;; ,hAW¥4Qta .... lktit. J4145J41 .. L)!A¥,..4 J.-.:SiEJ a l1 ISJt Ql i Q 
'!'ABLE 4.29 
Interval Midpoints and Sizes, in Angles, for Empirical 
and Equal Proportions; Preliminary Scaling 
Doc Coo Res Man Com Blu Ske t-1od 
Empirical 
Proportion .152 .117 .123 .110 .132 .120 .123 .123 
Equivilence 
in- Angles 54.72 42.12 44.28 39.60 47.52 43.20 44.28 44.28 
Interval- 27.36- 8"2. 08- 124.20- 168.48- 208.08- 255.60- 298.80- 343.08-
82.08 124.20 168.48 208.08 255.60 298.80 343.08 27.36 
Midpoints 54.72 103.14 146.34 188.28 231.84 277.20 320.94 5.22 
Ideal 
Interval 22.50- 67.50- 112.50- 157.50- 202.50- 247.50- 292.50- 337.50-
67.50 112.50 157.50 202.50 247.50 292.50 337.50 22.50 
rdeal 
Midpoints 45.00 90.00 135.00 180.00 225.00 270.00 315.00 o.o 
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the categories seems to have resulted in some of the subjects' 
focusing on the one term and others focusing on the other 
leading to more variability in the distributions. 
The angular scale values are presented in angular rank 
order in Table 4.30, along with the resultant lengths (r), 
the dispersions (R), and the statements. The angles present-
ed here were calculated from the equal interval midpoints 
for comparison with the data from the other scaling (Table 
4.19). The values of Table 4.30 are presented along with the 
same values calculated using the empirical midpoints for 
comparative purposes in Table A.S in the Appendix. 
The correlation between the scale values using the 
equal interval midpoints and those obtained using the 
empirical interval midpoints is .9993. The mean difference 
between these two sets of scale values is -9.15 + 3.84. 
The similar values reported for the other scaling were: 
r = .9998 and the difference is -2.78 + 1.96. While the 
correlations were similar for the two scalings the prelim-
inary scaling clearly shows much larger differences between 
the angles computed using equal intervals than those computed 
using the empirical interval sizes. 
In spite of the fact that many of the comparisons 
we have just made have shown that the preliminary scalihg 
seemed somewhat worse than the other scaling, the corre-
lations between the ·two are very high: the correlation 
between the two independent scalings when the equal interval 
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TABLE 4.30 
Angles, Resultant Lengths (r), Dispersions (R), and 
Statements, Ranked and Grouped by Category Intervals, 
Preliminary Scaling (Equal Interval Midpoints) 
cate-
gory Item Angle 
ooc 11 23.2 
Coo 
58 25.6 
124 29.3 
117 29.3 
24 33.0 
86 38.4 
85 39.6 
39 42.4 
113 42.8 
12 43.9 
36 44.3 
75 44.7 
51 45.0 
41 45.2 
76 46.0 
123 46.7 
105 48.0 
121 48.8 
104 49.3 
42 49.3 
66 50.3 
9 51.6 
53 53.2 
118 54.1 
95 55.7 
62 57.8 
38 60.7 
2 61.2 
80 63.6 
28 
116 
120 
68.5 
72.9 
74.2 
r 
102.46 
104.99 
117.06 
114.50 
97.77 
105.65 
113.05 
109.68 
114.97 
112.56 
122.40 
118.11 
103.01 
114.81 
81.75 
103.02 
115.16 
98.00 
109.24 
19.94 
94.14 
63.50 
87.94 
84.14 
105.90 
73.47 
97.32 
73.48 
32.00 
68.72 
72.15 
88.76 
R Statements 
.81 lacks self-confidence 
.83 apologetic 
.92 timid 
.90 meek 
.77 spineless 
.83 easily fooled 
.89 passive and unaggressive 
.86 hardly ever talks back 
.90 will believe anyone 
.89 too easily influenced by 
friends 
.96 dependent 
.93 wants to be led 
.81 often helped by others 
.90 clinging vine 
.64 very anxious to be approved 
of · 
.81 usually gives in 
.91 lets others make decisions 
.77 will confide in anyone 
.87 obeys too willingly 
.16 able to criticize self 
.74 wants everyone's love 
.so trusting and eager to please 
.69 admires and imitates others 
.65 forgives anything 
.83 agrees with everyone 
.58 wants everyone to like him 
.77 accepts advice readily 
.58 grateful 
.25 tender and soft-hearted 
.54 appreciative 
.57 can be obedient 
.70 eager to get along with 
others 
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TABLE 4,30 
(Continued) 
cate-
gory Item Angle r R Statements 
Man 8 165.2 97.34 .77 likes responsibility 
34 166.3 83.93 .66 firm but just 
71 167.9 67.69 .53 able to take care of self 
77 171.0 78,54 .62 good leader 
55 171.4 83.02 .65 can be strict if necessary 
15 176.9 80.14 .63 stern but fair 
67 181,3 109,80 .86 able to give orders 
4 183.1 119.78 .94 manages others 
1 183.3 108,25 .85 businesslike 
40 184.3 88.21 .70 hardboiled when necessary 
99 196.6 57.18 .45 self-confident 
84 198.9 81.37 .64 always giving advice 
65 199.6 101.64 .80 dictatorial 
68 200.1 66.08 .52 self-reliant and assertive 
Com 110 202.8 99.66 .78 acts important 
96 203.8 69.29 .55 independent 
106 205.8 66.32 .52 proud and self-satisfied 
115 211.8 94.86 .75 bossy 
~· 59 214.5 95.47 .75 dominating ~ 
f 10 215.9 77.20 .61 expects everyone to admire 
: him ~ 
61 220.0 88.76 .70 tries to be too successful 
56 221.2 32.31 .25 can be frank and honest 
16 227.8 116.19 .92 likes to compete with others 
46 228.6 95.19 .75 forceful 
23 230.4 71.70 .56 somewhat snobbish 
33 232.5 93.30 .74 shrewd and calculating 
100 235.6 77.12 .61 self-seeking 
119 236.2 92.68 .73 impatient with other's 
mistakes 
50 241.4 92.98 .73 egotistical and conceited 
29 243.0 78.26 .62 straightforward 
4.9 243.5 86.83 .68 thinks only of himself 
90 247.0 69.18 .54 can be indifferent to others 
Blu 47 247,7 101,59 ,80 boastful 
92 247,8 92,62 .73 selfish 
82 24 9. 6. 89,94 ~71 hardhearted 
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TABLE 4.30 
(Continued) 
cate-
gory Item Angle r R Statements 
Blu 98 254.4 89.94 .61 resents being bossed 
7 257.2 86.17 .68 cold and unfeeling 
88 261.5 90.89 .72 stubborn 
114 262.4 100.78 .79 cruel and unkind 
60 263.5 108.47 .85 outspoken 
103 278.1 99.65 .78 frequently angry 
78 281.5 91.98 .72 often unfriendly 
43 284.0 71.38 .56 hard to impress 
128 285.5 103.05 .81 sarcastic 
22 288.5 86.20 .63 jealous 
73 290.8 99.56 .78 critical of others 
Ske 3 294.1 90.08 .76 slow to forgive a wrong 
102 295.0 101.92 .80 irritable 
17 295.4 104.11 .82 rebels against everything 
107 299.8 60.99 .48 able to doubt others 
109 303.4 106.77 .84 bitter 
127 303.7 98.93 .78 resentful 
94 311.0 93.11 .73 complaining 
25 311.9 121.28 .96 distrusts everybody 
69 314.9 125.69 .99 skeptical 
27 327.5 97.02 .76 often gloomy 
Mod 48 345.2 59.44 .47 frequently disappointed 
21 2.9 116.44 .92 modest 
52 7.9 87.91 .69 self-punishing 
13 8.5 90.18 .71 touchy and easily hurt 
91 10.3 104.60 .82 easily embarrassed 
72 14.6 111.98 .88 always ashamed of self 
44 18.9 113.31 .89 shy 
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midpoints were used is .9544; and the correlation between 
the two when the empirical midpoints were used is .9596. 
Given the differences in some of the category-labels and 
the problems presented by the use of the double-termed 
labels, these correlations would seem to indicate that this 
technique can be expected, in future studies, to exhibit 
extremely high reliabilities. 
Scanning the ranked angles in Table 4.30 one can clearly 
discern the gaps noted for the other data. They have been 
diagrammed in Figure 4.3 for comparison with Figure 4.2. 
The gaps have changed some: we now find only a small slice 
out of the center of the Man category; however it still looks 
like a missing bipolar dimension across to the center of 
Mod. We also still find the gaps across the latter half 
of the category Ske and across the beginning half of Mod; 
and we find another equally large gap 180 degrees opposite, 
across the latter half of Res and the beginning of Man. 
The data from both scalings (as well as the data 
from the other independently derived circumplices noted in 
Chapter II) indicate that probably 4 more categories could 
be used to define the structure of the Interpersonal 
Circle: and that these are probably bipolar dimensions. As 
a first approximation the order might run (the added 
categories are underlined): Docile, Cooperative, Respon-
sible, Sociable or Extroverted, Managerial, Self-assertive 
or Independent, Competitive, Blunt or Aggressive, Distrustful; 
Man 
Res/ 
(_ 
' 
( 
\ 
' \ 
Com 
Coo 
Blu 
Figure 4.3 
The Interpersonal Circumplex.Sho"wing 
~Gapsp in the Structure 
(Preliminary Scaling) 
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Mod 
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Withdrawn or Introverted, and Modest or Submissive, and 
Dependent. The 12 categories would give intervals of 30 
degrees width instead of the 45 degree width of the a-cate-
gory system we studied here. This narrower width might be 
expected to· lead to an even more precise scaling of the 
items. 
CHAPTER V 
DISCUSSION 
It seems clear that the primary purpose of this study 
has been realized: personality test items can be scaled, 
using a nominal category sorting procedure, onto a circular 
distribution. Moreover, the circular distribution involved 
is, on the average, the Circular Normal Distribution; a fact 
of considerable convenience given that relatively powerful 
statistical techniques are available which are based on this 
distribution. In addition, it appears as if this could be 
an exceptionally reliable technique. 
Equally as important is the notion that the circular 
structure implies certain consistencies in the interrelation-
ships of the items (due to the "closed" nature of the distri-
bution and to the circular symmetries); and their absence, 
or other distortions of the relationships, forces one to 
consider revision of the basic frame of reference underlying 
the choice of the constructs being measured. That is, one 
is compelled to think of the circle as a sample s.pace which 
requires thorough and careful sampling procedures to ensur~ 
adequate representation of the entire space. When the 
sampling is inadequate gaps appear in the data which (q~gen 
the circular structure) allow us to predict what cons~~~ts 
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and/or items are missing. This capacity has been remarked 
upon by every author who has considered the circumplex model. 
Guttman (1966) has stated: 
The virtue of a clear order pattern is twofold. 
First, it helps answer the problem of sampling of 
variables. A clear design helps one to infer from the 
1 structure of a given sample of variables what the 
r structure of the relationships with new variables of 
~~ the same design will be. 
Wiggins (1973) has commented, "In a sense, Guttman's struc-
tural model of the relationships among psychological vari-
ables provides a more powerful framework for identifying 
universes of content than do the substantive considerations 
provided by the theories • " Schaefer (1961) summarizes 
the issue most succinctly, "Knowledge of neighbors, polar 
opposites, and unrelated variables provides a nomological 
network that contributed to the construct validity of each 
concept." 
This "nomological network" seems to be determined by 
two basic dimensions which can, somehow, vary independently 
of each other. The exact nature of these two dimensions 
is not relevant to the purposes of this study; however, for 
discussion, the tentative generalization can be made that 
they probably refer to affect or feelings and to some kind 
of cognitive "handling" of those feelings (such as Eysenck's 
Introversion-Extroversion) . Regardless of how they might 
best be conceptualized, it seems clear that use of specific 
terms, descriptive of behavior, involves, conjointly, each 
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of these dimensions (as opposed to the notion that each term 
is a unitary stimulus referable to one sinqle dimension or 
another). The focus in this conceptualization is on the 
factorial complexity of the stimuli rather than on how 
"purely" they correlate with some factor as in Osgood's 
semantic Differential. 
In most of the studies referred to in previous sections 
these terms were analyzed in a context wherein they had been 
used by individual's ascribing them to themselves or to other 
persons. In this study, individuals were asked to make a 
multinomial decision relative to merely classifying the terms 
relative to other, presumably more abstract, terms. In 
either case, similar; two-dimensional, circumplex structures 
emerged from the analyses. From the task set the subjects 
in this study it seems as if each individual considers each 
term as involving relative proportions of the two separate 
dimensions; and individuals differ among themselves as to 
their estimates of the amounts of the relative proportions 
involved, in the relative emphasis they place on each, or 
both, of the dimensions for each term. These differences 
among individual's lead, then, when the individual responses 
are considered for a group of individuals, to the overlapping 
frequency distributions which are circular in form. Com-
bining the circular distributions for the individual items, 
then, leads to the emergence of the circumplex structure 
between the items. The importance of randomly ordering th. 
169 
categories is apparent. Regardless of the order in which 
they were presented to the subjects they could be combined 
on the basis of the ascending-descending character of the 
frequencies and this led to a consistent ordering of the 
categories. The result is that the categories are seen to 
be middle level abstractions of points on the circular 
continuum. 
One implication of this analysis is that the technique 
might be helpful in study of the "implicit personality 
theory" which has been imputed to raters in studies of 
personality (e.~., Mulaik, 1964); or to study of the dis-
tinctions between "real" similarity, assumed similarity, 
and veridical perception of others made by Cronbach and 
Gleser (1953). Consideration of the details of this type of 
study would go beyond the confines of this study; however, 
consideration of the general approach seems a legitimate 
extension of the study. In general, the concern would be 
with the strategy of comparing circumplices in various ways. 
(It is assumed that the domain of each circumplex has 
previously been well defined in that the categories used 
are sufficient to lead to equal intervals and no gaps; and 
tnat a sufficient sample of items is available to cover all 
discriminable points around the circle~) 
One strategy would involve developing individual 
circumplices, or circular profiles, across a given set of 
items. (It should be borne in mind that reference is not to 
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the ~ of items in personality description: but to the 
individua~ differences in the scaling of the items.) Given, 
then, these individual circumplices we can study them for 
within-individual relationships (in the manner of Q-technique) 
at a given point in time or longitudinally. We can also 
compare these individual structures across ihdividuals and 
across populations; looking also for correlates which might 
be useful in the study of personality or in the study of 
language usage. In terms of explicating the problems implied 
by the concept of "implicit personality theory" we might 
compare the individual's circumplex obtained through the 
• 
scaling procedure with his use of the same terms to describe 
himself and others. 
Another strategy would involve using circumplices 
derived using some one, given population but each developed 
from items which seem relevent to the more or less different 
domains which have so far been explored. The circurnplex 
which Muhkerjee (1975) has recovered from aptitude test 
data could be related to the circurnplex derived from vocation-
al interest data (Cole, 1973). Both of these domains could 
then be studied in relationship to the domains of child~ 
rearing variables and emotions (Schaefer and Plutchik, 1966). 
All of the foregoing could also then be related to the 
Interpersonal Behavior Circumplex of the type developed in 
this study. 
The relationships between these empirical circumpllces 
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could be relatively simple or extremely complex; and there 
are alternative structural forms the relationships could 
take. One form is that of the torus (a 3-dimensional ring 
shaped like an inner tube or a doughnut). Degerman (1972) 
in his discussion of various geometrical structures, points 
out that the Cartesian product of two independent circum-
plices is a four-dimensional structure which, when repre-
sented in three-dimensional space, is a torus. Another form 
would involve the possibility that the circumplices "piled" 
up on one another in the form of a cylinder (Plutchik, 1960); 
or possibly in the form of a sphere. Another alternative 
is that some of the relationships might plot into the same 
two-dimensional space. For example, Stern (1970) found an 
area in his circumplex which was clearly related to achieve-
ment oriented interests and a neighboring area which was 
related to motivational concepts in general (Figure 2.5). 
A third strategy, following Leary•s theory, would 
investigate the posibility that the (assumed) different 
"levels of personality" could be investigated by applying 
the same frame of reference (the same circumplical model) to 
the different tests presumed to assess personality at those 
"levels". For example, Leary has developed indices for 
selected scales of the MMPI (Leary, 1957), in terms of the 
Dom-Lov dimensions, allowing him to compare the MMPI data 
with his Interpersonal Checklist within the same frame of 
reference. He argues that the MMPI reflects the level of 
172 
personality he refers to as "impact on others" and that the 
Checklist involves the picture of the self which the indivi-
dual would like to present, the impact he would like to 
have, or thinks that he does have. Some evidence for the 
validity of this interpretation is available (Klopfer, 1961; 
McDonald, 1968). In addition, Leary has developed a set 
of criteria for scoring TAT stories according to his circular 
variables. The Rorschach inkblots might also be worked 
into this system. A circular scheme of the interrelation-
ships among the determinant scores, considering them deter-
mined by the two dimensions of Control and Affect, is 
available (Lodge, 1953; Gottleib and Parsons, 1960). 
A related strategy would be to take different tests 
developed for the same domain (e.~., temperament tests, 
interest inventories) and, using the scaling technique, 
calibrate them to the same frame of reference. It is 
possible that it might even be worthwhile to study the 
use of the scaling technique for calibrating items for 
achievement and aptitude tests to their circular positions 
vis a vis one another. Certainly, taking into account the 
circular relationships among the items and scales of achieve-
ment and aptitude test batteries will lead to important 
improvements in the interpretation of profiles from batteries 
of these tests. 
Some strategies for investigating some of the method-
ological issues implied by the results of this study can also 
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be mentioned here. For example, Kelley (1924) has presented 
a correlation coefficient which is supposed to be an expres-
sion of the product-moment correlation in terms of common 
elements. the formula is 
N 
c (5.1) 
rab ~a + Nc'fNb + N , c 
where N 
c = the elements two sets have in common 
Na = the distribution of elements in A, not in B; and 
Nb = the distribution of elements in B, not in A. 
Given that the domain of a circumplex has been well-defined, 
correlation coefficients can be derived from the cosines of 
the angles and these can be studied in terms of their rela-
tionships to coefficients of agreement for frequency data 
such as Kelley's. An example of this type of study can be 
found in a study by Magnusson and Ekman (1970). They asked, 
among other things, for their subjects to estimate the 
frequency with which pairs of traits tend to occur together 
(cofrequencies) and studied the relationship of these 
estimates to the actual correlations from self-descriptions. 
The relationship they found to ofltain between these two sets 
of data was a simple one: 
s = br 2 ( 5. 2) 
where b = 1.23. They point out that r 2 is commonly inter-
preted in terms of overlap, or shared variance, and that the 
existence of a positive multiplicative constant is merely due 
to the degree of unreliability of the estimates. It would 
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seem that a similar study could be carried out using the 
actually obtained frequencies of co-occurrence as well as 
the actual correlations with this scaling technique. 
Furthermore the correlations so derived can be trans-
formed for study by the analysis of covariance-structure 
technique advocated by Muhkerjee (1975) allowing us to com-
pare these estimation procedures with the .comparable proce-
dures on the frequency distributions using the Circular 
Normal Distributions. 
Another possibility for methodological study is to 
examine this technique for the possibility that it will 
increase the precision of psy.chological measurement by some 
large factor. Luce and Galenter (1963) have noted that in 
typical psychological studies "· .• the standard deviation 
of the responses to a particular stimulus is somewhere in 
the neighborhood of 20 to 40 percent of the mean response 
value, whereas, in good physical measurement the errors are 
usually reduced to less • • • than one percent of the 
mean ... "· It seems possible, given the high correlation 
between the two sets of data reported on in this study, and 
the precision in the equality of the interval sizes, that, 
with scales developed by this technique from well-defined 
domains, the typical error might well be reduced below the 
20 to 40 percent figure cited by Luce. 
Another methodological issue that requires study is 
how best to score the scales developed to measure selected 
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dimensions, or vectors, on the circle. One problem involves 
the notion of the magnitude of a trait--its intensity. The 
major concern of this study has been that of angular place-
ment of items on the circle--the circumplex. However, the 
vector length (r) in the plane was also produced. In physics, 
the vector length is interpreted as a measure of the resul-
tant strength (magnitude) of a combination of several 
"forces". This interpretation has frequently been general-
ized to psychological variables when they have been plotted 
into the plane. For example, Eysenck and Eysenck (1969) 
state, relative to factor loadings, " ... the length of the 
trace line always refers to the strength of expression of 
that particular set of traits . " Varella, too, in his 
study of the circumplex form of abilities, writes, ". 
with the radius vector reserved for the magnitude of each 
ability possessed by each individual." (Varella, 1969). This 
interpretation, of course, involves the assumptions implicit 
in the cumulative model (Wiggins, 1973) of test construction, 
scoring, and interpretation: that items can be summed as 
independent entities to give an overall score which reflects 
the strength, or intensity, of the "trait" or "ability" 
being measured. As we have seen, vector length is closely 
related to variability in the placement of an item on the 
circle; this observation would seem to raise some question 
as to the use of this value as an estimate of magnitude 
relative to the cumulative model. 
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The issue is one that certainly seems to require 
further study. The use of vector magnitudes as estimates 
of magnitude would seem to require the assumption that psycho-
logical variables combine as do physical forces. If this is 
true, then the analogy made between the Interpersonal Circum-
plex and the color wheel becomes something more than just 
an analogy. We would be saying that. just as different colors 
can combine to produce the same hue (Hochberg, 1964), so can 
different psychological variables combine to produce the 
same trait. For example, if Res is a "blend" of Man and Coo 
tendencies, can it also be the result of a "blend" of Com 
and Doc tendencies as the "resultant forces" model would 
imply? 
Examination of some of the test construction procedures 
previously reviewed also point to the problems caused by the 
concept of intensity. For example, Leary went to consider-
able trouble to select terms for his scales which reflected 
increasing intensity on each dimension (Leary, 1957). And 
his selections do seem to make sense: to be described as 
"dictatorial" would seem to imply some larger magnitude of 
intensity than "bossy" on some dimension common to the two 
terms. (Our language is loaded with terms which seem to be 
similarly related,!·~·, warm-hot.) Still, when Leary scores 
his scales he falls back on the cumulative model and two mild 
terms <!·~·, "often admired" and "respected by others 11 ) a.re 
given unit weights and sum to the same intensity as do two 
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extremely intense terms <~~~., ~dominating" and "dictatori-
al"). Clearly, there is considerable confusion here as to 
just how best to handle the intensity variable. 
Lorr, Klett, and McNair (1963) provide another example. 
Prior to their study, Cliff (1959) had shown that adverbial 
modifiers could be scaled into a 9-point, equal-interval 
scale; and that they then acted as multipliers for the words 
they were modifying. His work has been replicated by others 
<~·~·' Dudek, 1959). Lorr used Cliff's scale to " . de-
fine a crude interval scale of intensity . . " . . , and yet all 
of their scales were merely dichotomized for their factor 
analysis. 
The concern here is with the implications the scaling 
technique studied here, and the circumplex model, have for 
the further developme~t of test construction procedures. 
The circumplex model involves only relationships involving 
the principle of neighboring. Items calibrated to the 
circular scale may obtain the same, or very close, scale 
values, but this would seem to imply only synonymity between 
the items. It does not seem to have much to say about 
cumulating those items into ~ measure of magnitude for the 
category within which those items fall. It would seem, 
then, that this is an issue which is going to require careful 
and detailed study if test construction procedures are to be 
developed on the basis of the circumplex model. 
And the issue already has a long and contentious 
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history. Stevens (1960) has long advocated a distinction 
between prothetic (how muchJ quantitative) and metathetic 
(what; qualitative) continua. Torgerson (1960) has presented 
a useful, balanced discussion of the issues involved and 
states, " •. , they reflect ••• two standard ways we have 
of regarding--and using--number or quantity." The first 
type of scale involves ratios--relative gains orders of 
magnitude. This type of scale is characterized by being 
bounded only at zero: the other end reaches to infinity. 
The second type of scale involves differences--gains of so 
so many units. This type is bounded on both ends as with 
angles and proportions. The inverse of the first type is the 
reciprocal; that of the second is the reverse of the scale. 
Cliff (1973) has recently summarized the issues in terms of 
pro.ximity relations ~· dominance relations. It has fre-
quently been noted that the measurements made by using both 
methods stand in a logarithmic relationship to one another. 
Study of this fact relative to test scoring would seem to 
be necessary if we are to take metathetically scaled items 
as the units for our scales. \'le may not be able to simply 
add them together to get a precise measure of intensity 
for.our variables. Perhaps some transformation should be 
applied to take account of the log relationship should it 
be found to be of importance. Perhaps. alternatively. the 
items should be scaled, independently, for intensity and 
the appropriate weights then used for accumulating magnitude 
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estimates. 
Torgerson•s notion.of the two ways of using number 
may be related to another issue of some relevance to this 
study. The literature review has shown the wide use of 
two-dimensional schemes among personality theorists; and the 
remarkable convergences among many of the researches upon 
the two-dimensional circumplex as the basic structure of 
the interrelationships found to obtain in the data. Yet 
there have been many who have raised questions as to the 
sufficiency of this scheme: several of the researchers and 
theorists have argued that at least three dimensions are 
required for a sufficient structure. Schaefer (1971), for 
example, has gone from his original two-dimensional model 
to argue that three dimensions are required for an adequate 
structure. The scales plot (except for one) in a simgle 
hemisphere on the surface of a sphere. (Very much as · 
Cronbach [1970] plotted the vocational interest scales.) 
However, to illustrate the complexity of the issue Stern's 
(1970) study can be cited: as noted above (Figure 4.2) 
he found four factors in the Activities Index data~ however, 
their factorial complexity was such that all four could be 
plotted into a two-dimensional space. He writes, " ..• 
there are at least four factors accounting for interpersonal 
behavior. But it is not clear . whether we are looking 
at the first-order elements of the circumplex itself or at 
its second-order dimensions." Another example of the 
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possible complexities is Foa's (1966) study where he related 
four dimensions into the three-dimensional torus. Which 
model, then, is most appropriate: Foa's torus, Schaefer's 
sphere, or factorial complexity reducing the space down to 
two dimensions? The issue deserves careful study before 
using these models for test construction. The angular scale 
values, at least, will certainly depend upon whether two-
or three-dimensional polar coordinates are used as the scale 
references. 
However, another possibility is that the issue is only 
an artifact of how we are using our numbers as Torgerson had 
pointed out. For example, Longabaugh (1966) in his analysis 
of the six-culture study of childrens' behavior, provides 
some evidence that bipolar, two-dimensional structures are 
found when the basic data are rates: and yet, when the same 
data are analyzed as proportions, one obtains a unipolar, 
three-dimensional structure. A similar argument, with 
supporting evidence, has been presented by Lange (1970) on 
factor analyses of the Interpersonal Checklist. He notes 
that when summary scores--Average Intensity and Number of 
• 
Items Checked are included as variables in an analysis, two 
factors tend to exhaust the variance. However, if these 
two are not included then three factors tend to emerge. 
Clearly, the use of a circular model raises some issues 
which seem quite complicated and at the heart of the meaning 
of the use of number in quantifying psychological variables. 
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Just as clearly, these issues must be addressed by study and 
research to explicate their meaning for the practical work 
of constructing and interpreting assessment procedures. 
The suggestions presented above as implications for 
further study deriving from this study are not, of course, 
intended to be considered as exhaustive discussions of the 
issues. Rather, they are presented in the spirit of an 
outline of the potential for research which the scaling 
technique and the circumplex model appear to open up. The 
payoff in pursuing this line of research could be greater 
precision for psychological test scoring and interpretation; 
and an increased interplay between method and theory which 
could explicate some of the many problems besetting 
psychological assessment. 
SUMMARY 
In two separate studies college students were asked to 
sort the 128 items of the Interpersonal Checklist into the 
8 categories used as scales on that instrument. In one study 
the scale labels were one-term descriptors for each scale 
and the subjects were 82 females and 27 males. In the second 
study the category labels used were two-term descriptors of 
the scale (one for a "mild", the other for an "extreme", 
expression of the dimension): and the subjects were 94 fe-
males and 33 males. Although some sex differences appeared 
in terms of which category exhibited the modal frequency, the 
distributions were combined because of the small N for the 
males. 
The frequencies were ordered assuming a continuous 
underlying continuum on which the categories were points. 
The order for most of the items duplicated the order proposed 
by Leary for the 8 categories. The distributions were found 
to be circular. The frequencies for each category were 
averaged and the resulting distribution of averages was found 
to be approximately normal in form. The item frequency 
distributions were then collected into sets, on the basis of 
which category exhibited the mode, and the 8 sets were also 
averaged. The 8 distributions of averages were arrayed in 
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an 8 x 8 matrix and it was found that the matrix met Guttman's 
criteria for a circumplex (i.e., a circular scale). Given 
the closed nature of the scale, the proportions in each 
category were taken to represent the size of the interval and 
the empirical and equal proportion intervals were compared. 
The empirical proportions exhibited very little error rela-
tive to the equal proportions case. 
The item distributions were each compared to one of 
three model curves: the standard normal and one each of 
moderate right and left skew. The two scalings were compared 
for how many of the items met the criteria; the scaling using 
only the one-term categories was found to reject fewer items. 
Using trigonometric functions for the interval mid-
points and the frequencies as weights, scale values were com-
puted as angles. Correlations between the values calculated 
using the empirical and the equal interval midpoints were 
.9998 and .9993 in each of the studies. The correlation 
between the angular values for the two separate scalings 
was .9544. 
The items were rank-ordered according to their angular 
scale values and were found to agree fairly well with Leary's 
placements; however, there were noticeable "gaps" in the cir-
cle (in agreement with others' findings) indicating that 2 to 
4 more categories were required to complete the structure. 
The results were discussed in terms of further study 
required. 
REFERENCES 
Abelson, R. P. & Sermat, y. Multidimensional scaling of 
facial expressions. Journal of Experimental Psychol-
£9Y, 19 6 2 , 6 3 ' 54 6-5 4 :-· ·-·-
Allport, G. Pattern and growth in personality. New york: 
Holt, Rinehart & Winston, 1961 •. 
Anderson, T. W. Some stochastic process models for intelli-
gence test scores. In, K. J. Arrow, et al. (Eds.) 
Mathematical methods in the social sciences. stanford, 
Cal1f.: Stanford Univers1ty Press, 1960. Pp. 205-20. 
Armstrong R. G. The Leary Interpersonal Checklist: A re-
liablility study. Journal of Clinical Psychology, 
1958, 14, 393-4. 
Baggaley, A. R. Intermediate correlational methods. New 
York: John Wiley, 1964. . 
Baldwin, A. L.; Kalhorn, J. & Breese, F. H. Patterns of 
parent behavior. Pstchological Monographs, 1945, so, 
No. 3 0-Jhole No. 26a . . 
Baumrind, D. & Black, A. E. Socialization practices associ-
ated with dimensions of competence in preschool boys 
and girls. Child Development, 1967, 38, 291-328. 
Becker, W. Consequences of different kinds of parental dis-
cipline. In, M. L. Hoffman & L. W. Hoffman (Eds.) 
Review of child development research. Vol. I. New 
York: Russell Sage Foundation,l964. Pp. 169-208. 
& Krug, R. s. A circurnplex model for social 
behavior in children. Child Development, 1964, 35, 
371-96. 
Bentler, P. M. Interpersonal orientation in relation to 
hypnotic susceptibility. Journal of Consulting Psy-
chology, 1963, 27, 426-31.---
Bieri, J. & Lobeck, R. Self-concept differences in relation 
to identification, religion, and social class. Journal 
1R4 
185 
of Abnormal and Social Psychology, 1961, 62, 94-8. 
soc~, R. D. & Jones, L. v. The measurement an~rediction of 
judgement and choice. ·San Franc~o~HOIOen~Day. 1968. 
Briar, s. & Bieri, ·J. A factor analytic and trait inference 
study of the Leary Interpersonal Checklist. Journal of 
Clinical Psycholo~, 1963,. 19, 193-8. 
Broadh~rst, P. L. ~ ~ysenck, H. J, Emotionality in the rat: 
A problem in response specificity. In, C. Banks & P. 
L. Broadhurst (Eds.) Stephanos: Studies in ~s~chol­
~· New York: Barnes & Nohle, 1965. Pp. 20 - I. 
Brown, R. Social psychology. New York: Free Press, 1965. 
Burrington, R. s. & May, D. c. Handbook of probability and 
statistics. New York: McGraw~Hill, 1970 (2nd ed.). 
Campbell, t-t. H. The primary dimensions of item ratings on 
scales de~ig~ed to measure 24 of Murray's manifest 
needs. Unp~bli~hed noctoral dissertation, University 
of Washinqton, 1959, 
Carson, R, c. Interaction concepts of ~ersonality. Chicago: 
Aldine, 1969. 
Carter, L. F. Evaluating the performance of individuals as 
members of small groups. Personnel Psychology, 1954, 
71 477-84 t --- --
Cliff, N, Adverbs as multipliers. Psychological Review, 
1959, 66, 27-43. 
, J?sycllometrics, In, B, B. Holman (Ed.) Handbook 
-----o~f-g-eneral psychology. Englewood Cliffs, N.J.: 
Prentice-Hall, 1973. Pp. 67-89. 
Coan, R. W. Lnlid p~fson~!ity ~nd developmental psychology. 
In, R. B, Cattell (Ed.) Handbook of multivariate 
experimental psychology.-· chicago! Rand t-1cNally, 
1966. Pp. 732-$2. 
Cole, N~ on measuring the voc~tional interests of women. 
Journal of Counseling Psychology, 1973, 20, 105-12. 
& Hanson, G, R. An analysis of the structure of 
vocational interests. Journal of C?.unseling Psychology, 
1971, 18, 478-86. 
Corah, N. L. Neuroticism and extraversion in the MMPI: Empir-
186 
ical validation and exploration. British Journal of 
~ocial and Clinical Psychology, 1964, 3, 168-74. 
cronbach, L. J. Essentials of psychological testing. New 
York: Harper & Row, 1970 (3rd ed.). 
& Gleser, G. c. Assessing similarity between 
profiles. Psychological Bulletin, 1953, 50, 456-74. 
Dawes, R. M. Fundamentals of attitude measurement. New York' 
John Wiley, 1972. 
Degerman, R. L. The geometric representation of some simple 
structures. In, R. N. Shepard, A. K. Romney & S. B. 
Norlove (Eds.) Multidimensional scaling. Vol. I: 
~heory. New York~ Seminar Press, 1972. Pp. 193-211. 
Diamond, s. Personality and temperament. New York! Harper, 
1957. 
Dinitz, s., Mangus, A. R. & Pasamanick, s. Integration and 
conflict in self-other conceptions as factors in men-
tal illness. Sociometry, 1959, 22, 44-55. 
Droppleman, L. & Schaefer, E. S. Boys' and girls' reports 
of maternal and paternal behavior. Journal of Abnormal 
and Social Psychology, 1963, 67, 648-54. 
Dudek, F. J. A comparison of scale values for adverbs de-
termined by the constant sum method and a successive 
interval procedure. Educational and Psychological 
Measurement, 1959, 19, 539-48. · 
Duffy, E. A systematic framework for the description of 
personality. Journal of Abnormal and Social Psychology, 
1949, 44, 175-90. .. 
Dunteman, G. H. Graphical procedures for multivariate classi-
fication. Educational and Psychological Measurement, 
1967, 27, 837-44. 
Edwards, A. L. Social desirability and probability of en-
dorsement of items in the Interpersonal Checklist. 
Journal of Abnormal and Social P!Y.chology, 1957. 55, 
394-6. 
Eysenck, H. J. Dimensions of personality. New York: Praeger, 
1947. 
. The structure of human personality. Hew York: 
------=Jo~h-n wiley, 1953. 
r 
' ~ 187 
l 
A dimensional system of psychodiagnostics. In, 
""~---A-=--. -R==:-.. Maher (Ed.) New approaches to personality classi-
fication. New York: Columbia University Press, 1970. 
Pp. 169-207. 
& ~ysenck, S. G. Personality structure and measure-
ment. San Diego, Calif.: Robert R. Knapp, 1969. 
roa, u. G. Convergences in the analysis of the structure of 
interpersonal behavior. Psychological Review, 1961, 
68, 341-53 . 
. New developments in facet design and analysis. 
---;::---" Psychological Review, 1965, 72, 262-74. 
. Perception of behavior in reciprocal roles: 
----=T~h-e-ringex model. Psychological Monographs~ 1966, 
80, No. 15 (Nhole No. 623). 
Goldin, P. c. A review of children 1 s reports of parent 
behaviors. Psychological Bulletin, 1969, 71, 222-36. 
Goldman-Eisler, F. Breastfeeding and character formation. 
In, C. Rluckholn & H. A. Murray (Eds.) Personality in 
nature, society, and cultur.e. New York-: Knopf, 1953 (2nd ed.). Pp. 146-84. 
Gottleib, A. L. & Parsons, o. A. A coaction compass evaluation 
of Rorschach determinants in brain-damaged individuals. 
Journal of Consulting Psychology, 1960, 24, 54-60. 
Guerney, B., Jr. & Burton, J. L. Relationships among anxiety 
and self, typical peer, and ideal percepts in college 
women. Journal of Social Psychology, 1963, 61, 335-4.4. 
, Meininger, s. & Stover, L. Normative and valida-
---~~t~1~o-n studies of the Interpersonal Checklist for young 
children as seen by their mothers. Journal of Clinical 
Psychology, 1974, 30, 219-25. 
Guilford, J. P. Psychometric methods. New York: McGraw-
Hill, 1954 (2nd ed.). 
The nature of human intelligence. New York: 
McGraw-Hill, 1967. 
Guttman, L. A new approach to factor analysis: The radex. 
In, P. Lazarsfeld (Ed.) Mathematical thinking in the 
social sciences. Glencoe, Ill.: Free Press, 1954. 
Pp. 258-348. 
188 
• Empirical verification of the radex structure of 
_____ m_e_n_t~al abilities and personality traits. Educational 
and Psychological Measurement, 1957, 17, 391-407. 
. What lies ahead for factor analysis? Educational 
______ a_n_d~·Psychological Measurement; 1958, 18, 497-515. 
Order analysis of correlation matrices. In, 
R. B. Cattell (Ed.} Handbook of multivariate experi-
mental psychology! Chicago: Rand McNallyt 1966. Pp. 
438-58. 
A general nonmetric technique for finding the 
smallest coordinate space for a configuration of 
points. Psycnomet~ika, J 968, 33 !. 4€)9-506. 
Gynther, M. D. & Mcuonald, R. L. ,Personality characteristics 
of ~risoners, psychiatric patients1 and student nuFses 
as depicted by the Learv svqtem. Journal of General 
Psycho~.ogy~ 1961, 64, 387-95. ---
, Miller; F. T. & Davis, H. T. Relations between 
--~---n-e-e~ds and behavior measured by the Edwards Personal 
Preference Scale and Interpersonal Checklist. Journal 
of Social Psychology; 1962, 57, 445-51. 
, Presher 1 c. H. & McDonald, R. L. Personal and 
------~in-t~e-rpersonal factors associated with alcoholism. 
Quarterly Journal of Studies of Alcoholism, 1959, 20, 
321-33. . .. 
Hake, H. W. The study o~ perce~tion in the.liqht of multi-
variate·methods. In, R. B. Cattell .(Ed.) Handbook of 
multivariate experimental psychology. Chicago: Rand 
McNally, 1966. Pp. 502-34. 
Hochberg, J. E. Perception. Englewood Cliffs, N.J.: 
Prentice-Hall, 1964. 
Hoger, D. J. Analyse der intellgenzstruktur bei ~annlichen­
Gymnasiasten der klassen 6-9. Psychologische Forscheft, 
1964, 27, 419-74. Cited in, Schlesinger & Guttman, 1969. 
Hurwitz, J. I. & Lelos, D. A ~ultilevel interpersonal profile 
of employed alcoholics. Quarterly Journal of Studies of 
Alcoholism, 1968, 29, 64-76. 
Jones, H. E. & Bayley, N. The Berkeley growth study. Child 
~evelopment, 1941, 12, 167-73. 
Joreskog, K. G. Analyzing psychological data by structural 
189 
analysis of covariance matrices. In, o. H. Krantz, 
R. c. Atkinson, R. o. Luce & P. Suppes (Eds.) Measure-
ment, psychophysics, and neural information process1ng. 
San Franc1sco: w. H. Freeman, 1974. Pp. 1-56. 
Kassebaum, G. G., Couch, A. S. & Slater, P. The factorial 
dimensions of the MMPI. Journal of Consulting Psychol-
ogy, 1959, 23, 226-36. 
Kelley, T. L. Statistical methods. New York:· Macmillan. 1924. 
Kerckhoff, A. C. Two dimensions of husband-wife interaction. 
Sociological Quarterly, 1972, 13, 49-60. 
Ker1inger, F. N. Foundations of behavioral research. New 
York: Holt, Rinehart & Winston, 1973 (2nd ed.). 
Klopfer, N. G. A cross-validation of Leary's ~public~ com-
munication level. Journal of Clinical Psychology, 
1961, 17, 321-2. 
Logan, W. s. & Fordyce. W. E. The control for social desira-
bility: A comparison of three different Q sorts and a 
checklist composed of the.same items. Journal of Con-
sulting Psychology, 1963, 26, 26-30. 
Lange, D. E. Validation of the orthoqonal dimensions under-
lying the ICL and the octant constellations assumed to 
be their measure. Journal of Projective Techniques and 
Personality Assessment, 1970, 34, 519-27. 
Leary! T. Multilevel measurement of interpersonal behavior. 
Berkeley, Cal1f.: Psycholog1cal Consultation Service, 
1956. 
York: 
Interpersonal diagnosis of personality. New 
Ronald Press, 1957. · 
& Coffey, H. s. Interpersonal diagnosis: Some 
problems of methodology ana validation. Journal of 
Abnormal and Social Psychology, 1955, 50, iio-24. 
Lodge, G. T. A method for the dynamic representation of 
personality data. Journal of Projective Techniques, 
1953, 17. 477-81. 
Longabaugh, R. The structure of interpersonal behavior. 
Sociometry, 1966, 29, 441-60. 
Lorr, M., Klett, C. J. & McNair, D. M. sxndromes of psychosis. 
New York: Macmillan, 1963. 
190 
& McNair, D. M, An interpersonal behavior circle. 
Journal of Abnormal and Social Psychology, 1963, 67, 
68-75. 
& • Expansion of the ~nterpersonal 
behavior circle. Journal of Personality and Social 
Psychology, 1965, 2, 923-30. 
& Suzud~li~, A. Mod~s of interpersonal behavior. 
Br1tish Journal of Social and Clinical Psychology, 
1969, a, 124-33, 
Luce, R. D. & Galenter, E. Psychological scaling. In, R. D. 
Luce, R. R. Bush & E, Galenter (Eds,) Handbook of matha-
matical psycholog,. Vol. i~ New York: John Wiley, 
l963, Pp. 245-30 • 
Luckey, E. B. Harital·satisfaction and parent concepts. 
Journal of Consulting P~ycholoqy, 1960a, 24, 195-204. 
Marital satisfaction qnd congruent ~~lf-spouse 
concepts. Social Forces, 1960b, 39, 153-7. 
Perceptual co~gruence of self ~nd family con-
cepts as relateq to marital satisfaction. Sociometry, 
1961, 24, 234-50. 
Maccoby, E. & Masters, J. E. Attachment and dependency. b, 
P. Mussen (Ed.) Carmichael's manual of child psychol-
ogy. Vol. II. New York: John W1ley, 1970 (3rd ed.). 
Pp. 73-158. 
Magnusson, D. & Ekman, G. A psychophysical approach to the 
study of traits. Multivariate ~ehavioEal Research, 
1970, 5, ~55-73. 
Mangus, A. R. Family impacts on mental health. Marriage 
and Family Living, 1957, 19, 256-61. 
Maslow, A. H. Self-esteem (dominance-feeling) and sexuality 
in women. Journal of Social Psychology, 1942, 16, 259-
94. ' 
McDonald. R. L. Personality characteristics of freshmen med-
ical stunents as depicted by the Leary system. Journal 
of Genetic Psychology, l962a, 100, 313-23. 
Intrafamilial conflict and e~otional qisturbance. 
Journal of Genetic Psychology, 1962b, 101, 201-8. 
Leary's overt interpersonal behavior; A valida-
191 
tion attempt. Journal of Social Psychology, 1968, 74, 
259-64. 
& Gynther, M. D. Nonintellectual factors asso-
c1ated with performance in medical school. Journal of 
Genetic Psychology, 1963, 103, 185-94. 
Mitchell, H. E. Application of the Kaiser method to marital 
pairs. Family Process, 1963, 2, 265-79. 
Moran, P. A. P. Introduction to probability theory. Oxford~ 
Clarendon Press, 1968. 
Mukherjee, B. N. Likelihood ratio tests of statistical hy-
potheses associated with patterned covariance matrices 
in psychology. British Journal of Mathematical and 
Statistical Psychology, ~970, 23, 1-31 . 
. The factorial structure of Wechsler's Preschool 
-------a-nd~Primary Scale of Intelligence at successive age 
levels. British Journal of Educational Psychology, 
1975, 45, 214-26. 
l-1ulaik, s. A. 
factors? 
506-11. 
Are personality factors raters' conceptual 
.Journal of Consulting Psychology, 1964, 28, 
Murray, H. A. Explorations in personality. New Yorkt 
Oxford University Press, 1938. 
nunnally, J. c. Psychometric theory. New York! McGraw-
Hill, 1967. 
Olkin, I. & Press, s. J. Testing and estimation for a cir-
cular stationary model. Annals of t-1.athematical Statis-
tics, 1969, 40, 1358-73. 
Osgood, C. E. 
systems. 
studies on the generality of affective meaning 
American Psychologist, 1962, 17, 10-28. 
Overall, J. E. & Klett, C: J. ~ed multivariate analysis. 
New York: McGraw-H1ll, ~. 
Parsons, T. & Bales, R. F. Family, socialization and inter-
action process. Glencoe, Ill.: Free Press, 1955. 
Pearson, E. s. & Hartley, H. 0. (Eds.) Biometrika tables for 
statisticians. Cambridge: Cambridge university Press, 
1972. 
Peterson, o. R. Behavior problems of middle childhood. 
192 
Journal of Consulting Psychology, 1961, 25~ 205-09. 
& Migliorno, G. Pancultural factors of parental 
behavior in Sicily and the United States. Child Devel-
opment, 1967, 38, 967-91. 
Phillips, c. E. Measuring power of spouse. Sociological and 
Social Research, 1967, 52, 35-49. 
Plutchik, R. The multifactor-analytic theory of emotion. 
Journal of Psychology, 1960, 50~ 153-71. 
Rao, C. R. The use and interpretation of principal compon-
ent analysis in applied research. Sankhya , 1965,25, 
329-58. Cited in Dunteman, 1967. 
Linear statistical inference and its applica-
t~ons. New York: John wiley, 1973. 
Renson, G. J., Schaefer, E. S. & Levy, B. I. Cross-national 
validity of a spherical conceptual model for parent 
behavior. Child Development, 1968, 39, 1229-35. 
Rinn, J. L. Structure of interpersonal domains. Psycho-
logical Review, 1965, 72, 445-66. 
Roe, A. Early determinants of vocational choice. Journal of 
Counseling Psychology, 1957, 4, 212-17. 
- & Siegelman, M. A parent-child questionaire. 
------=r~ Ch~ld Development, 1963, 34, 355-69. 
Romano, R. L. The use of the interpersonal system of diag-
nosis in marital counseling. Journal of Counseling 
Psychology, 1960, 7, 10-18. 
Ross, R. T. A statistic for circular scales. Journal of 
Educational Psychology, 1938, 29, 384-89. 
Runkel, P. J. & McGrath, J. E. Research on human behavior. 
New York: Holt, Rinehart & Winston; 1972. 
Sanford, R.N., Adkins, M. H., Miller, R. B. & Cobb, E. 
Physique, personality, and scholarship. Monographs 
of the Society for Research in Child Development, 1943, 
8, No. 1. 
Schaefer, E. s. A circumplex model for maternal behavior. 
Journal of Abnormal and Social Psychology, 1959 59, 
226-35. 
193 
1or. 
child 
l961. 
Converging conceptual models for maternal behav-
In, J. Glidewell (Ed.) Parental attitudes and 
behavior. Springfield, Ill.: Charles C. Thomas. 
Pp. 124-46. 
Children's reports of parental behavior: An 
1nventory. Child Development, 1965, 36, 413-24. 
. From circular to spherical models for parent 
----~b~e~hra-vior. In, J. P. Hill (Ed.) Minnesota s~posia on 
child psychology. Vol. IV. Minneapolis: Un1versity 
of Minnesota Press, 1971. 
& Bayley, N. Maternal behavior, child behavior 
and their intercorrelations from infancy to adolescence. 
l·lonographs of the Society for Research in Child Devel-
opment, 1963, 28, No. 3 (Whole No. 87). 
& Plutchik, R. Interrelationships of emotions, 
tra1ts, and diagnostic constructs. Psycholoqical 
Reports, 1966, 18, 399-410. 
Schlesinger, I. M. & Guttman, L. Smallest space analysis of 
intelligence and achievement tests. Psychological Bulle-
t~n, 1969, 71, 95-100. · 
Schlosberg, H. A scale for the judgement of facial ex-
pressions. Journal of Experimental Psvchology, 1941, 
29, 497-510. 
• The description of facial expression in terms 
------0--f~two dimensions. Journal of Experimental Psychology, 
1952, 44, 229-37. 
Three dimensions of emotion. Psychological 
Rev1ew, 1954, 61, 81-88. 
Schmitt, s. A. Measuring uncertainty. Reading, Mass.: 
Addison-Wesley, 1969. 
Sells, s. B., Demaree, ~. G., & Will,. D. P., Jr. Dimensions 
of personality: I. Conjoint factor structure of 
Guilford and Cattell trait markers. Mtiltivariate 
Behavioral Research, 1970, 5, 391-422. 
Shepard, R. N. ·Circularity in judgements of relative pitch. 
Journal of the Accoustical Society of America, 1964. 
36, 2346-53. 
Siegel, s. Nonparametric statistics for the behavioral 
194 
sciences. New York: McGraw-Hill, 1956. 
Slater, P. E. Parent behavior and the personality of the 
child. Journal of Genetic Psychology, 1962, 101, 53-68. 
Solomon, a.· A survey of mathematical models in factor analy-
sis. In, H. Solomon (Ed.) Mathematical thinking in 
the measurement of behavior. Glencoe, Ill.: Free 
Press, 1960. Pp. 269-314. 
Sperber, z. & Spanner, M. Social desirability, psychopath-
ology, and item endorsement. Journal of Genetic Psy-
chology, 1962, 67, 105-12. 
Stagner, R. Psychology of personality. New York: l1cGraw-
Hill, 1948 (Rev. Ed.). . 
Stern, G. People in context. New York: John Wiley, 1970. 
Stevens, S. S. Ratio scales, partition scales, and confusion 
scales. In, H. Gullicksen & S, Messeck (Eds.) Psycho-
log~=icT-a~l~s~c~a~l~i~n~. New York: John Wiley, 1960. Pp. 
49-66. 
Straus, M. A. Power and support structure of the family in 
relation to socialization. Journal of Marriage and the 
Family, 1964, 26, 318-26. 
Symonds, P. M. The lsycholo~ of parent-child relationships. 
New York: App eton-Century-Crofts, 1939. 
Thurstone, L. L. Factorial studies of intelligence. Chicago: 
University of Chicago Press, 1941. 
Torgerson, W. s. Theories and methods of scaling. New York: 
John Wiley, 1958. 
. Quantitative judgement scales. In, H. Gullecksen 
------~&-=s-. Messick (Eds.) Psychological scaling. New York: 
John Wiley, 1960. Pp. 21-31. 
Triandis, H. c., et al. The analysis of subjective culture. 
New York: John-wiley, 1972. 
& Lambert, w. w. A restatement and test of 
Schlosberg's theory of emotion with two kinds of sub-
jects from Greece. Journal of Abnormal and Social 
Psychology, 1958, 56, 321-28. 
Varella, J. A. Elaboration of Guilford's SI model. Psycho-
logical Review, 1969, 76, 332-36. 
195 
Welsh, G. S. ID1PI profiles and factor scales A and R. Journal 
of Clinical Psychology, 1965, 21, 43-47. 
Whiting, B. B. & Whiting, J. W. H. Children of six cultures: 
A ~sycho-cultural analysis. Cambridge, Mass.: Harvard 
Un1versity Press, 1975. 
Wiggins, J. s. Strategy, method, and stylistic variance in 
the Ml-1PI. Psychological Bulletin, 1962, 59, 224-42. 
Personality structure. Annual Review of Psychol-
~, 1968, 19, 293-350 • 
. Personality and prediction. Reading. Mass.~ 
---A=-d-.:-d...-1.,..., son-\'llesley, 1973. · 
Wiggins, n. The structure of the Interpersonal Checklist. 
Paper presented at the California State Psychological 
Association, December, 1961. 
Williams, H. L. & Lawrence, J. F. Comparison of the Rorschach 
and the t1MPI by means of factor analysis. Journal of 
Consulting Psychology, 1954, 18, 193-97. 
Wish. M. & Carroll, J. D. Applications of individual differ-
ences scaling to studies of human perception and judge-
ment. In, E. c. carterette & M. P. Friedman (Eds.) 
~andbook of perception. Vol. fi_: __ Psych~logical judge-
ment and measurement. New York: Academ1c Press, 1974. 
Pp. 449-91. 
Woodworth, R. s. Experimental psychology. New York: Holt. 
1938. 
Zelditch, H., Jr. Role differentiation in the nuclear family: 
A comparative study. In, T. Parsons & R. F. Bales (F.ds.) 
Family, socialization, and interaction process. Glencoe, 
Ill.: Free Press, 1955. ·--- -· 
' 
I 
I 
APPENDIX 
TABLE A.l 
The 128 Items of the Interperaonal Checklist 
Listed by Their Random Numbers, with Their 
Checklist Numbers in Parentheses 
1. businesslike 
2. grateful 
3. slow to forgiv~ a wrong 
4. manages others 
5. friendly 
6. makes a good impre~sion 
7. cold and unfeeling 
8. likes responsibility 
9. trusting and eager to please 
10. expects everyone to admire him 
11. lacks self-confidence 
12. too easily influenced by friends 
13. touchy and easily hurt 
14. considerate 
15. stern but fair 
16. likes to compete with others 
17. rebels against everything 
18. spoils people with kindness 
19. gives freely of self 
20. likes to be taken care of 
21. modest 
22. jealot.ls 
23. somewhat snobbish 
24. spineless 
25. dist~usts everybody 
26. sociable and neighborly 
27. often gloomy 
28. appreciative 
29. straightforward and direct 
30. cooperative 
31. loves everyone 
32. very ~espectful to authority 
33. shr~wd and calculating 
34. firm but just 
35. can complain if necessary 
36. dependent 
37. self-respecting 
38r accepts advice readily 
39. hardly ever talks back 
40. hard-boiled when necessary 
41. clinging vine 
42. able to criticize self 
( 39) 
( 21) 
( 9 0) 
( 99) 
( 27) 
( 2) 
(104) 
( 36) 
( 56) 
( 98) 
( 50) 
( B 9) 
( 48) 
( 29) 
( 4 2) 
( 4 0) 
(110) 
(128) 
( 64) 
( 119) 
( 52) 
( 7 9) 
(101) 
(116) 
( 112) 
( 59) 
( 1"4 ) 
( 23) 
( 44) 
( 25) 
(124) 
( 54) 
( 72) 
( 10) 
( 13) 
{ 8 5) 
( 5) 
( 55) 
(117) 
( 41) 
(118) 
( 17) 
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TABLE A.l 
(Continued) 
43. hard to impress 
44. shy 
45. oversympathetic 
46. forceful 
47. boastful 
48. frequently disappointed 
49. thinks only of himself 
50. egotistical and conceited 
51. often helped by others 
52. self-punishing 
53. admires and imitates others 
54. big-hearted and unselfish 
55. can be strict if necessary 
56. can be frank and honest 
57. easily led 
58. apologetic 
59. dominating 
60. outspoken 
61. tries to be too successful 
62. wants everyone to like him 
63. encourages others 
64. affectionate and understanding 
65. dictatorial 
66. wants everyone's love 
67. able to give orders 
68. self-reiiant and assertive 
69. skeptical 
70. fond of everyone 
71. able to take care of self 
72. always ashamed of self 
73. critical of others 
74. well thought of 
75. wants to be led 
76. very anxious to be approved of 
77. good leader 
78. often unfriendly 
79. kind and reassuring 
80. tender and soft-hearted 
01. enjoys taking care of others 
82. hard-hearted 
83. friendly all the time 
84. always giving advice 
85. passive and unaggressive 
86. easily fooled 
87. overprotective of others 
88. stubborn 
89. generous to a fault 
( 47) 
( 82) 
( 94) 
( 4) 
( 6 9) 
( 16) 
( 71) 
(102) 
( 53) 
( 81) 
( 22) 
( 32) 
( 9) 
( 11) 
( 51) 
( 18) 
( 68) 
( 75) 
( 97) 
( 58) 
( 30) 
( 29) 
(100) 
(121) 
( 3) 
( JR) 
( 46) 
( 91) 
( 7) 
(114) 
( 12) 
( 1) 
( 86) 
( 24) 
( 35) 
( 76) 
( 61) 
( 62) 
( 63) 
(108) 
(123) 
( 65) 
( 83) 
( 88) 
( 96) 
(111) 
( 95) 
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90. 
91. 
92. 
93. 
94. 
95. 
96. 
97. 
98. 
99. 
100. 
101. 
102. 
103. 
104. 
105. 
106. 
107. 
108. 
109. 
110. 
111. 
112. 
113. 
114. 
115. 
116. 
117. 
118. 
119. 
120. 
121. 
122. 
123. 
124. 
125. 
126. 
127. 
128. 
TABLE A.l 
(Continued) 
can be indifferent to others 
easily embarrassed 
selfish 
warm 
complaining 
agrees with everyone 
independent 
likes everyone 
resents being bossed 
self-confident 
self-seeking 
tries to comfort everyone 
irritable 
frequently angry 
obeys too willingly 
lets others make decisions 
proud and self-satisfied 
able to doubt others 
too willing to give to others 
bitter 
acts important 
always pleasant and agreeable 
helpful 
will believe anyone 
cruel and unkind 
bossy 
can be obedient 
meek 
forgives anything 
impatient with other's mistakes 
eager to get along with others 
will confide in anyone 
respected by others 
usually gives in 
timid 
too lenient with others 
often admired 
resentful 
sarcastic 
8) 
( 4 9) 
(103) 
( 60) 
( 78) 
(122) 
( 6) 
( 92) 
( 45) 
( 37) 
( 74) 
(126) 
( 43) 
(107) 
·(115) 
( 87) 
( 7 0) 
( 15) 
(127) 
( 77) 
( 66) 
( 57) 
( 31) 
( 120) 
(106) 
( 67) 
( 19) 
( 84) 
( 91) 
( 7 3) 
( 26) 
( 90) 
( 34) 
( 20) 
(113) 
(125) 
( 33) 
(109) 
(105) 
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TABLE A.2.1 
Item Distributions with Their f.~ode in Docility 
Item Doc Con Res Man Com Cri Ske Se1 
9, 55 17 15 3 
12. 71 9 1 1 1 4 22 
20. 79 7 1 2 20 
21. 45 26 15 4 1 18 
24. 66 3 1 1 3 6 29 
31. 55 16 11 2 1 24 
32. 39 34 20 7 1 8 
36. 76 10 7 1 15 
39. 85 5 3 2 2 12 
41. 72 4 1 1 2 29 
44. 75 3 1 1 1 28 
45. 50 13 6 3 1 3 33 
51. 69 9 7 3 1 20 
53. 37 31 3 2 3 2 2 29 
57. 86 8 1 1 1 2 10 
70. 51 24 9 1 1 1 22 
75. 83 8 1 2 15 
8 0. 56 20 13 3 1 16 
83. 38 36 12 4 2 2 15 
85. 98 6 1 1 4 9 
86. 81 2 1 1 1 4 19 
95. 67 14 1 1 26 
97. 49 28 11 2 1 19 
101. 34 22 21 5 2 25 
104. 84 5 1 2 17 
105. 85 7 1 3 13 
108. 58 6 2 3 2 38 
111. 42 37 13 2 1 14 
113, 75 3 3 28 
116. 43 31 27 4 2 2 
117. 95 1 1 12 
118. 71 4 4 1 1 28 
121. 51 10 2 1 1 4 40 
123. 85 2 1 1 1 19 
124. 89 3 1 16 
125. 70 8 1 3 1 1 3 22 
Item 
5. 
26. 
120. 
TABLE A.2.2 
Item Distributions with Their Mode in Conventional 
Doc 
14 
11 
27 
Con 
48 
55 
27 
Res 
31 
34 
20 
Man 
6 
2 
7 
Com Cri 
2 
4 
Ske 
1 
1 
Sel 
8 
6 
23 
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TABLE A.2.3 
Item Distributions with Their Hode in Responsibility 
Item Doc con Res Man Com Cri Ske Se1 
2. 24 27 37 2 1 18 
6. 3 24 56 12 10 4 
8 • 1 63 37 6 2 
14. 8 29 61 7 4 
15. 6 45 42 7 7 2 
19. 19 16 47 5 1 1 1 19 
28. 16 25 47 7 1 1 12 
29. 1 11 46 26 13 9 2 1 
30. 11 26 62 5 1 4 
34. 8 51 45 1 2 2 
35. 3 23 45 8 3 16 6 5 
37. 1 17 67 3 7 1 13 
38. 38 22 35 1 2 11 
42. 4 56 3 4 21 2 19 
54. 20 18 45 2 2 2 1 19 
56. 14 54 18 3 19 2 
63. 6 17 48 30 3 1 4 
64. 14 28 55 2 1 2 7 
68. 4 57 20 23 1 4 
71. 1 6 77 9 10 1 5 
74. 4 22 71 4 2 2 1 3 
77. 1 53 46 6 2 1 
79. 12 23 54 9 1 10 
81. 10 11 51 24 13 
93. 24 23 53 1 1 7 
96. 3 60 15 22 5 1 3 
99. 8 48 17 27 1 1 7 
106. 7 36 14 31 6 1 14 
112. 4 23 66 13 1 2 
122. 9 77 14 5 1 1 2 
126. 1 14 62 16 13 1 2 
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TABLE A.2.4 
Item Distributions with Their Mode in Managerial 
Item Doc Con Res Man Corn Cri Ske Sel 
1. 4 10 88 6 1 
4. 1 1 3 97 4 3 
40. 3 21 59 16 4 5 1 
46. 6 47 46 7 1 2 
55. 10 33 56 3 5 1 1 
59. 48 39 15 6 
65. 1 63 14 25 3 3 
67. 2 21 83 2 1 
84. 2 4 3 46 3 46 2 3 
110. 5 1 41 34 14 3 11 
115. 61 19 25 1 3 
204 
TABLE A.2.5 
Item Distributions with Their Mode in Competitive 
.Item Doc Con. Res Man .Com cri Ske Se1 
10. 4 8 1 27 50 7 12 
16. 1 105 2 1 
22. 2 5 1 44 26 15 16 
33. 2 24 45 18 17 3 
47. 1 11 61 18 4 14 
49. 1 2 49 21 9 27 
50. 2 11 42 27 8 19 
61. 2 5 11 81 10 
90. 8 7 3 10 29 25 24 3 
92. 1 4 1 3 47 20 12 21 
98. 1 7 3 20 32 26 13 7 
100. 3 1 6 6 58 3 3 29 
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TABLE A.2.6 
Item Distributions with Their Mode in Critical 
Item Doc Con Res Man Corn cri Ske Sel 
3. 1 2 1 6 60 28 17 
7. 1 1 10 19 51 15 12 
17. 2 1 14 51 32 9 
23. 1 9 24 20 34 12 9 
60. 2 10 10 25 54 4 4 
73. 1 2 98 7 1 
78. 3 1 5 12 50 33 5 
82. 3 2 16 26 35 21 6 
94. 1 1 4 73 21 9 
102. 1 5 2 6 56 29 11 
103. 2 14 64 20 9 
109. 1 1 1 5 49 38 14 
114. 2 3 16 66 15 7 
119. 2 1 10 11 69 13 3 
127. 2 4 1 11 47 32 12 
128. 2 1 3 62 38 3 
I 
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TABLE A,2.7 
Item Distributions with Their ~1ode in Skeptical 
Item Doc Con Res Man Com Cri Ske Sel 
25. 1 8 17 77 60 
27. 11 1 1 1 2 19 43 31 
43. 2 3 2 14 12 34 40 2 
69. 1 1 1 6 100 
88. 6 3 29 30 35 6 
107. 2 5 19 5 5 15 58 
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TABLE A.2.8 
Item Distributions with Their Hode in Self-effacing 
Item Doc Con Res Man Com Cri Ske Se1 
11. 30 2 3 6 11 57 
13. 27 1 3 17 15 46 
18. 38 16 3 1 2 1 48 
48. 13 3 1 10 19 27 36 
52. 9 1 1 6 20 3 69 
58. 39 8 1 1 1 3 56 
62. 27 17 2 3 10 1 49 
66. 31 12 2 1 4 1 58 
72. 23 1 6 6 73 
76. 29 14 2 2 13 1 4 44 
87. 14 13 24 20 2 4 5 27 
89. 36 12 12 3 2 4 2 38 
91. 44 8 2 2 1 5 47 
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TABLE A.3 
Angles, Resultant Lengths ( r) ' and Dispersions (R) 
Equal Interval Emprircal Interval 
Item Angle r R Angle r R 
1. 176.74 99.48 .91 178.13 99.61 .91 
2. 84.38 69.46 .64 87.72 69.99 .64 
3. 287.53 87.18 .80 288.97 86.13 .79 
4. 181.13 101.26 .93 182.58 101.31 .93 
5. 98.30 79.23 .73 101.69 80.46 .73 
6. 131.86 78.74 .72 133.96 79.44 .73 
7. 269.90 73.33 .67 271.69 74.03 .68 
8. 155.39 94.36 .87 156.87 94.32 .86 
9. 54.95 78.63 .72 58.98 78.51 .72 
10. 212.58 57.23 .52 214.66 57.44 .53 
11. 4.98 84.18 .77 10.43 83.54 .77 
12. 37.82 91.92 .84 41.87 90.80 .R3 
13. 352.54 74.20 .68 354.02 72.84 .67 
14. 117.49 87.68 .80 119.84 88.69 .81 
15. 162.55 81.12 .74 164.04 81.29 .75 
16. 225.77 104.99 .96 228.31 105.08 .96 
17. 284.26 84.12 .77 285.33 85.03 .78 
18. 31.19 82.21 .75 34.05 80.80 .74 
19. 95.50 60.53 .56 98.34 61.19 .56 
20. 38.85 97.94 .90 42.92 96.98 .89 
21. 62.06 76.49 .70 66.07 76.61' .70 
22. 266.18 61.44 .56 267.78 62.46 .57 
23. 246.96 50.98 .47 248.04 51.65 .47 
24. 28.08 88.63 .81 31.67 87.08 .80 
25. 304.90 94.00 .86 304.94 94.71 .87 
26. 97.64 86.88 .so 101.05 37.60 .so 
27. 327. 97 77.92 .72 328.35 77.28 .71 
28. 104.56 70.99 .64 107.34 71.01 .65 
29. 159.13 69.13 .63 160.85 69.43 .64 
30. 116.51 85.68 .79 118.50 86.73 .so 
31. 49.78 81.14 .74 53.70 00.70 .74 
32. 79.63 76.25 .70 83.59 77.09 .71 
33. 235.71 72.42 .66 237.77 73.14 .67 
34. 152.60 89.84 .82 154.17 90.17 .83 
35. 131.49 46.15 .42 134.17 46.86 .43 
36. 48.28 93.82 .86 50.72 93.32 .96 
37. 120.87 72.30 .66 127.16 72.50 .67 
38. 80.39 72.63 .67 84.00 73.56 .68 
39. 43.48 95.63 .88 47.84 95.16 .87 
4 0. 180.71 '80.92 .74 1.82. 39 30.91 .28 
41. 33.42 96.58 .89 37.15 66.33 .61 
42. 143.73 31.02 .28 145.69 95.91 .88 
43. 276.85 65.40 .60 277.54 66.33 .61 
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TABLE A.3 
(Continued) 
Equal Interval Empirical Interval 
Item Angle r R Angle r R 
44. 35.09 96.64 .89 38.92 95.91 .88 
45. 38.04 80.28 .74 41.57 79.14 .73 
46. 203.94 88.69 .81 209.94 813.39 .81 
47. 239.35 73.18 .67 239.51 68.73 .63 
48. 330.28 65.06 .60 330.81 64.413 .59 
49. 266.92 61.09 .56 268.92 62.20 .57 
50. 255.12 62.44 .57 257.18 63.24 .58 
51. 45.22 87.38 .80 49.33 86.89 .80 
52. 345.84 74.81 .69 .346.90 74.65 .68 
53. 46.88 73.63 .68 50.59 72.41 .66 
54. 91.32 59.85 .55 94.34 60.28 .55 
55. 163.33 84.00 .17 163.85 84.13 .17 
56. 150.34 64.79 .59 152.08 65.21 .60 
57. 43.99 91.02 . 89 48.40 96.51 .88 
sa. 21.54 90.30 .83 24.01 88.75 .81 
59. 211.10 82.42 .76 217.11 82.21 .75 
60. 246.89 71.14 .65 248.84 71.42 .66 
61. 221.00 81.89 .75 222.49 80.62 .74 
62. 27.41 64.56 .59 29.93 63.17 .58 
63. 138.00 77.80 .71 139.87 79.65 .72 
64. 106.88 77.72 .71 109.60 79.78 .72 
65. 207.99 76.75 .70 213.69 76.71 .70 
66. 22.87 81.81 .15 25.18 80.38 .74 
67. 171.94 98.82 . 91 173.36 98.91 .91 
68. 159.66 77.43 .71 161.23 11.22 .71 
69. 312.47 102.62 • 94 312.15 102.85 .94 
70. 52.05 82.44 .16 56.00 81.86 .75 
71. 140.68 83.76 .11 142.30 83.84 .11 
72. 4.29 93.77 .86 5.83 92.69 .85 
73. 272.90 103.79 .95 274.55 104.01 .95 
74. 124.69 86.23 .79 126.77 86.96 .eo 
75. 41.38 98.74 .91 45.61 97.97 .90 
76. 22.70 59.32 .54 25.20 57.88 .53 
11. 159.61 92.51 .85 161.10 92.47 .85 
78. 282.17 8 0. 77 . .74 283.17 81.26 .74 
79. 112.19 74.42 .68 114.58 75.33 .69 
80. 57.06 81.12 .74 61.19 01.07 .74 
::n. 126.46 67.30 .62 128.42 68.07 .62 
82. 259.90 65.12 .60 261.65 68.17 .62 
83. 66.79 74.56 .68 71.06 74.38 .68 
84. 222.84 61.77 .57 224.87 61.18 .56 
as. 42.00 97.73 .90 46.41 97.04 .89 
86. 35.52 95.44 .88 41.33 96.82 .89 
210 
TABLE A.3 
(Continued) 
Equal Interval Empirical Interval 
Item Angle r R Angle r R 
87. 86.20 30.98 .28 89.98 31.06 .28 
88. 275.97 69.63 .64 276.92 70.83 .65 
8 9. 36.96 65.04 .60 40.18 64.01 .59 
90. 261.65 48.20 .44 262.45 48.97 .45 
91. 23.68 86.06 .79 26.43 84.47 .78 
92. 263.17 56.70 .52 265.00 57.75 .53 
93. 101.21 78.22 .72 104.01 79.25 .73 
94. 283.25 91.70 .84 284.59 92.28 .85 
95. 39.26 94.75 .87 43.10 93.64 .86 
96. 160.77 73.36 .67 162.44 73.11 .67 
97. 58.40 al.02 .74 62.42 ao.76 .74 
98. 239.87 55.48 .51 240.96 54.98 .so 
99. 161.26 65.81 .60 163.10 65.70 .60 
100. 245.58 43.56 .40 247.7a 43.44 .40 
101. 64.96 15.64 .60 68.69 65.60 .60 
102. 2a8.77 78.51 .72 289.69 79.12 .73 
103. 278.75 87.05 .80 280.14 87.80 .81 
104. 38.93 99.10 .91 43.10 98.22 .90 
105. 41.20 98.64 .90 45.50 97.86 .90 
106. 175.31 46.82 .43 177.46 46.69 .43 
107. 297.26 49.11 .45 296.30 45.19 .42 
108. 31.74 09.37 .82 35.11 as.oa .81 
109. 294.98 86.03 .79 295.82 86.75 .RO 
110. 213.21 62.90 .58 219.26 63.06 .sa 
111. 67.07 81.62 .75 71.13 81.67 .75 
112. 127.49 90.10 .83 129.52 90.95 .83 
113. 32.96 99.09 .91 36.70 97.81 .90 
114. 276.17 86.42 .79 273.74 86.64 .ao 
115. 208.66 a1.60 .75 210.72 ao.67 .74 
116. 84.30 79.47 .73 oa.11 ao.78 .74 
117. 40.31 103.82 .95 44.67 103.24 .95 
118. 36.99 93.11 .as 40.82 92.20 .as 
119. 265.28 a3.50 .77 267.26 83.99 .77 
120. 71.63 59.74 .55 75.43 59.72 .55 
121. 30.11 87.58 .ao 33.28 86.08 .79 
122. 139.96 90.47 .83 141.63 90.71 .83 
123. 37.85 98.90 .91 41.99 98.05 .90 
124. 39.44 102.20 .94 43.67 101.47 .93 
125. 38.16 88.00 .81 42.18 86.98 .80 
126. 143.91 82.07 .75 145.67 82.41 .76 
127. 291.14 76.42 .70 291.94 77.09 . 71 
128. 287.45 65.89 .86 298.43 94.58 .87 
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TABLE A.4.1 
Item Distributions with Their Mode in 
Docile-Dependent, Preliminary Scaling 
Item Doc Coo Res Man Com Blu Ske Mod 
9. 56 23 22 3 1 1 21 
11. 67 2 1 3 2 7 45 
12. 99 8 3 2 1 14 
13. 49 2 3 2 5 27 39 
24. 93 1 2 3 5 9 14 
36. 121 2 4 
38. 52 40 11 3 1 20 
39. 82 16 2 1 2 24 
41. 114 3 2 2 1 2 3 
51. 95 6 5 2 4 1 14 
53. 56 29 9 2 5 1 25 
62. 41 27 20 2 4 3 3 27 
66. 71 14 16 2 1 1 22 
75. 118 1 2 2 4 
76. 62 19 8 3 5 4 3 23 
85. 97 3 3 1 1 1 21 
86. 90 9 1 2 2 6 17 
95. 68 38 5 3 13 
104. 88 19 5 1 1 13 
105. 103 12 2 2 1 7 
113. 98 9 2 1 2 15 
117. 80 1 1 3 42 
118. 46 19 25 1 1 2 33 
121. 81 19 6 2 24 
123. 74 19 8 2 24 
124. 83 2 42 
2J_2 
TABLE A.4.2 
Item Distributions with Their Mode in Cooperative-
Overconventional, Preliminary Scaling 
Item Doc Coo Res l'ian Com Blu Ske Mod 
. 5. 5 58 39 2 2 1 20 
6. 1 43 37 15 13 3 1 14 
26. 5 59 42 3 18 
30. 2 106 11 1 4 J 
32. 39 59 13 5 4 7 
57. 32 83 7 1 1 3 
83. 20 46 42 1 18 
111. 20 52 32 1 22 
116. 32 39 . 23 4 3 4 3 19 
120. 29 56 17 3 1 1 2 18 
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TABLE A.4.3 
Item Distributions with Their Mode in Responsible-
Overgenerous, Preliminary Scaling 
Item Doc Coo Res Man Com Blu Ske nod 
14. 6 43 60 1 17 
VL 7 11 94 1 14 
19. 5 29 77 1 15 
20. 9 19 83 2 1 13 
31. 29 26 52 2 1 1 16 
37. 12 41 25 11 9 29 
45. 22 20 65 1 19 
54. 3 14 95 1 14 
63. 3 35 49 17 8 4 11 
64. 6 33 59 1 28 
70. 21 28 54 3 21 
71. 5 55 24 17 17 1 8 
74. 36 54 11 4 22 
79. 6 24 70 3 1 23 
80. 26 11 55 1 34 
81. 7 12 87 10 1 10 
87. 12 16 82 9 1 5 2 
89. 7 9 99 1 3 2 6 
93. 8 25 65 1 28 
97. 24 39 42 1 21 
101. 15 28 68 1 1 1 13 
108. 26 9 71 3 2 1 15 
112. 4 47 60 4 1 1 10 
125. 36 13 49 2 1 1 25 
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TABLE A.4.4 
Item Distributions with Their Mode in Managerial-
Autocratic, Preliminary Scaling 
Item Doc Coo Res Han Corn Cri Ske Mod 
1. 6 2 102 8 8 1 
4. 5 109 10 3 
9. 2 53 53 9 9 2 
15. 14 14 73 4 16 1 5 
23. 2 4 2 42 26 31 18 2 
34. 1 14 27 64 6 9 1 5 
35. 6 22 22 29 9 18 5 16 
4 0. 8 15 73 11 16 2 2 
55. 1 10 25 68 5 11 2 5 
59. 1 62 26 35 2 1 
65. 88 14 22 3 
67. 4 8 102 3 10 
68. 1 4 25 35 27 26 9 
77. 7 31 60 8 11 10 
84. 5 14 61 13 30 3 1 
96. 4 22 39 25 27 4 6 
99. 1 7 25 34 23 24 2 11 
106. 1 6 17 38 29 25 3 8 
110. 2 77 25 21 2 
115. 1 70 16 39 1 
122. 1 18 36 39 13 4 16 
126. 15 38 ·39 11 5 2 17 
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TABLE A.4.5 
Item Distributions with Their Mode in Competitive-
Exploitive, Preliminary Scaling 
Item Doc Coo Res Man Corn Cri Ske ~1od 
7. 2 17 41 31 36 
10. 4 7 5 34 47 24 2 4 
16. 5 109 9 4 
33. 2 21 72 11 20 1 
49. 3 15 62 24 17 6 
so. 1 18 56 35 11 6 
61. 9 7 14 75 18 4 
90. 2 6 2 24 35 28 28 2 
92. 1 2 7 68 22 26 1 
100. 2 1 5 9 75 13 5 17 
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TABLE A~ 4. 6 
Item Distributions ,.lith Their Hode in 
Blunt-Aggressive, Preliminary Scaling 
Item Doc Coo Res Man Com Blu Ske Mod 
29. 3 9 31 3 77 4 
46. 1 46 26 53 1 
47. 1 1 9 53 53 7 3 
56. 2 12 22 26 1 46 5 13 
60. 1 1 2 7 11 101 3 1 
82. 3 19 39 43 22 1 
98. 1 18 25 52 30 1 
98. 2 26 29 36 28 6 
103. 2 4 23 52 45 1 
114. 2 7 34 61 23 
119 .• 1 1 31 40 42 12 
128. 2 1 4 10 58 52 
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TABLE A.4.7 
Item Distributions with Their Mode in Skeptical-
Distrustful, Preliminary Scaling 
Item Doc Coo Res Man Com Blu Ske Mod 
3. 8 18 17 82 2 
17. 1 1 2 14 29 80 
22. 7 37 16 63 4 
25. 1 3 4 119 
27. 23 1 2 9 82 10 
43. 3 1 1 20 20 13 65 4 
48. 29 2 9 4 9 8 42 24 
69. 1 125 1 
73. 7 16 28 76 
78. 1 11 19 35 60 1 
94. 8 3 5 6 16 83 6 
102. 1 8 12 33 73 
107. 5 11 13 11 7 72 8 
109. 2 3 10 17 94 1 
127. 1 2 14 17 92 1 
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TABLE A.4.8 
Item Distributions with Their Mode in Modest-
Self-effacing, Preliminary Scaling 
Item Doc Con Res Man Com Blu Ske Mod 
2. 27 22 34 1 1 42 
21. 3 2 4 1 117 
28. 11 30 38 1 1 46 
42. 3 9 34 9 10 10 4 48 
44. 53 1 1 1 2 69 
52. 28 4 5 1 6 4 10 69 
58. 46 10 4 1 66 
72. 45 2 2 5 73 
91. 31 5 3 4 3 81 
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TABLE A.S 
Angles, Resultant Lengths (r) , and Dispersions (R) , 
Preliminary Scaling 
Equal Interval Empirical Interval 
Item Angle r R Angle r R 
1. 183.31 108.25 .85 191.56 109.17 .86 
2. 61.25 73.48 .58 69.26 69.70 .55 
3. 294.11 90.08 .76 300.21 96.79 .76 
4. 183.13 119.78 . 94 191.40 120.25 .95 
5. 94.91 87.28 .69 107.72 85.19 .67 
6. 121.52 66.83 .53 134.56 68.06 .54 
7. 257.18 86.17 .68 263.93 86.96 .60 
8. 165.23 97.34 .77 175.00 99.22 .78 
9. 51.57 63.50 .so 69.78 03.85 .66 
10. 215.91 77.20 .61 222.98 78.75 .62 
11. 23.16 102.46 .81 31.09 100.34 .79 
12. 43.86 112.56 .89 53.37 111.28 .88 
13. 8.46 90.18 .71 15.59 87.83 .69 
14. 103.89 92.36 .73 116.32 90.84 .72 
15. 176.88 80.14 .63 185 •. 80 82.23 .65 
16. 227.79 116.19 .92 234.71 116.33 .92 
17. 295.40 104.11 .82 301.60 104.60 .82 
18. 120.55 94.87 .75 132.55 93.65 .74 
19. 112.67 93.17 .73 124.96 91.95 .72 
20. 115.39 90.04 .'71 127.59 88.84 .70 
21. 2.93 116.44 .92 8.08 115.76 .91 
22. 288.49 86.20 .68 294.65 86.44 .68 
23. 230.45 71.70 .56 237.58 73.16 .58 
24. 33.01 97.77 .77 42.31 96.35 .76 
25. 311.91 121.28 • 96 317.86 121.38 .96 
26. 81.78 89.60 .71 108.01 89.78 .69 
27. 327.50 97.02 .76 330.96 87.82 .69 
28. 68.48 68.72 .54 74.44 45.26 .36 
29. 243.04 78.26 .62 250.12 79.68 .63 
30. 93.66 112.59 .89 106.80 112.75 .89 
31. 92.08 81.61 .64 103.79 79.48 .63 
32. 79.30 94.58 .74 91.30 ·93.29 .74 
33. 232.52 93.30 .74 239.46 94.15 .74 
34. 166.32 83.93 .66 175.72 85.49 .67 
35. 152.88 30.49 .24 166.46 32.95 .26 
36. 44.34 122.40 .96 53.94 122.23 .96 
37. 143.46 40.67 .32 157.54 41.53 .33 
38. 60.66 97.32 .77 71.49 93.06 .73 
39. 42.41 109.68 .86 51.04 108.52 .85 
40. 184.28 88.21 .70 192.83 90.07 .71 
41. 45.21 114.81 .90 54.66 113.22 .89 
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TABLE A.S 
(Continued) 
Equal Interval Empirical Interval 
Item Angle r R Angle r R 
42. 49.92 19.94 .16 56.54 15.37 .12 
43. 283.97 71.38 ,56 289.93 72.40 .57 
44. 18.93 113.31 .89 26.02 111.25 .88 
45. 99.20 81.51 .64 109.37 79.01 .62 
46. 228.58 95.19 .75 235.98 95.86 .76 
47. 247.72 101.59 .80 254.71 101,90 .80 
48. 345.19 59.44 .47 350.72 57.45 .45 
49. 243.54 86.83 .68 250.45 87.46 .69 
so. 24'1. 40 92.98 .73 248.48 93.69 .74 
51. 45.03 103.01 .81 54.59 101.82 .80 
52. 7.86 87.91 .69 13.92 85.92 .68 
53. 53.19 07.95 .69 63.28 85.08 .67 
54. 122.00 98.21 .77 134.10 97.15 .76 
55. 171.39 83.02 .65 180.70 85.00 .67 
56. 221.19 32.31 .25 228.38 35.61 .28 
57. 79.61 110.68 .87 91.92 109.39 • 86 
sa. 25.29 104.99 .83 32.85 102,05 .80 
59. 214.51 95.47 .75 222.20 96.32 .76 
60. 263.46 108.48 .85 270.48 108.75 .86 
61. 220.01 88.76 .70 226,78 90.31 .71 
62. 57.81 73.47 .58 68.14 70.03 .55 
63. 125.42 76.22 .60 137.78 77.36 .61 
64. 97.56 79.55 .63 109.97 76.74 .60 
65. 199.56 101.64 .80 207.59 102.33 . 81 
66. 50.26 94.14 .74 59.80 91.69 . 7 2 
67. 181.29 109.80 .86 189.69 110.73 .87 
68. 200.10 66.08 .52 201.95 87.39 .69 
69. 314.87 125.69 .99 320.79 125.67 .99 
70. 101.10 79.03 .62 105.21 76.56 .60 
71. 167.93 67.69 .53 177.84 46.56 .37 
72. 14.63 111.98 .8!3 21.42 109.99 .87 
73. 290.84 99.56 .78 297.10 100.24 .79 
74. 112.81 77.40 .61 125.59 76.55 .60 
75. 44.56 11~.11 .93 55.24 119.83 .94 
76. 46.03 81.75 .64 55.74 79.13 .62 
77. 171.02 78.54 .62 164.40 83.46 ,66 
78. 281.46 91.98 .72 288.82 93.39 .74 
7 9. 108.21 80.78 .64 120.67 78.73 .62 
80. 63.65 32.00 .25 88.75 64.88 .51 
81. 126.37 96.56 .76 133.84 99.12 .70 
82. 249.60 89.94 .71 256.01 90.85 .72 
83. 88.88 89.14 .70 100.96 86.83 .60 
.84. 198.94 81.37 .64 207.10 83.28 .66 
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TABLE A.5 
(Continued) 
Equal Interval Empirical Interval 
Item Angle r R Angle r R 
85. 39.56 113.05 .89 48.69 111.67 .88 
86. 38.44 105.65 .83 47,82 103.87 .82 
87. 124.45 94.85 .75 136.20 95.01 .75 
88. 261.48 90.89 .72 268.30 91.70 .72 
89. 127.07 100.78 .79 138.96 100.49 .79 
90. 247.07 69.18 .54 253.49 70.52 .56 
91. 10.28 104.60 .82 16.59 102.71 .81 
92. 247.81 92.62 .73 254.50 93.20 .73 
93. 99.85 77.76 .61 112.17 74.82 .59 
94. 311.01 93.11 .73 316.78 92.87 .73 
95. 55.71 105.90 .83 66.16 103.39 .81 
96. 203.79 69.29 .55 212.01 71.73 .56 
97. 84.91 85.29 .67 96.70 82.53 .65 
98. 254.03 77.13 .61 270.00 79.31 .62 
99. 196.55 57.18 .45 205.26 59.90 .47 
100. 235.57 77.12 .61 242.54 78.18 .62 
101. 107.12 88.92 .70 119.24 87.61 .69 
102. 294.98 101.92 .so 197.47 99.74 .78 
103, 278.06 99.65 .78 284.69 100.14 .79 
104. 49.30 109.24 .87 59.13 108.17 .85 
105. 47.96 115.16 . 91 65.99 105.71 .83 
106. 205.83 66.32 .52 214.14 67.99 .54 
107. 299.84 60.99 .48 304.21 61.83 .49 
108. 104.95 79.56 .63 116.94 76.33 .60 
109. 303.42 106.77 .84 309.47 107.08 .84 
110. 202.94 99.66 .78 210.66 100.78 • 79 
111. 81.97 89.64 .71 93.93 86.76 .68 
112. 110.75 96.82 .76 123.14 96.54 .76 
113. 42.85 114.97 .90 51.94 112.98 .89 
114. 262.38 100.78 .79 269.26 101.11 .80 
115. 211.82 94.86 .75 219.92 96.18 .76 
116. 72.95 72.15 .57 84.72 70.07 .55 
117. 29.32 114.50 .90 38.25 113.77 .90 
118. 54.15 82.40 .65 63.58 78.72 .62 
119. 236.24 92.68 .73 243.38 93.52 .74 
120. 74.18 88.76 .70 86.38 85.97 .68 
121. 48.75 98.00 .77 58.73 96.11 .76 
122. 151.46 64.81 .51 162.08 64.81 .51 
123. 46.70 103.02 .81 56.18 100.53 . 7 9 
124. 29.29 117.06 .92 37.57 115.27 .91 
125. 78.51 72.85 .57 89.25 69.56 .55 
126. 153.78 61.78 .49 164.74 63.56 .so 
127. 303.67 98.93 .78 307.11 106.84 .84 
128. 285.25 103.05 .81 291.77 103.51 .82 
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